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How Eimco (iam Cui Cem ll cl Cr 


The selection of the correct filter medium has such 
an important bearing on filter performance that Eimco 
set up its own filter media facilities years ago, to make 
sure that scientific media selection will always be a 
part of every Eimco filter recommendation. 

In filtration, even minute differences in the blinding 
or discharge characteristics of a natural or synthetic 
fabric medium may be critical to the successful opera- 
tion of the filter. The numerous filter media fabrics 
and weaves available present many subtle variations 
in porosity, strength, resistance to abrasion, heat, 
chemical attack. All these variables must be evaluated 
in terms of a specific application. 

Eimco Filter Division services include a complete 
modern Research and Development Center; fully 
equipped laboratories for pre-testing media; fabrica- 
tion facilities for cutting and fitting filter media; tabu- 
lations of filter media data, based on years of experi- 
ence in supplying filters complete with media. Eimco 
engineers, skilled in all the various phases of filtration, 
are qualified and able to assist you with your problems. 

Contact your nearest Eimco representative. He can 
tell you how this exclusive Eimco service has helped 
many processors get better filtration results. 


“ADVANCED ENGINEERING AND QUALITY CRAFTSMANSHIP SINCE 1884” 


EXPORT OFFICE: 51-52 SOUTH STREET, NEW YORK, N. Y. 


BRANCHES AND DEALERS IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


_ BETTER RESULTS 
IN FILTRATION ! 


Cutting table, 48-ft. long, and cloth media fabricating 
line are part of Eimco’s filter media facilities at Salt 
Lake City. Eimco carries over 90 cloth and synthetic 
fabric media materials in stock at all times — a selec- 
tion wide enough for any application. 


Eimco’s Research and Development Center, at Palatine, 
Illinois, contains unexcelled laboratory facilities for 
testing filter media with various slurries. Scientific 
testing makes it possible to predict operating results 
with high accuracy. 


Write for Bulletin F-2037A 





Rubber belt refuses to crack 
when the heat’s on 


Handles hot cargo that baked, hardened and broke other belts 


HAT’s crushed limestone, still 

sizzling hot from the kiln, being 
taken to a discharge bin via conveyor 
belt. The conveyor operates 18 hours 
a day. But keeping it going used to be 
costly. The 200 a> go heat baked rubber 
belts, soon they’d crack and break. Av- 
erage belt life was only 5 or 6 months. 

Then a B.F.Goodrich distributor rec- 
ommended a new kind of conveyor 
belt, called Solarflex, designed specifi- 
cally for handling hot materials. This 
belt is made of a special rubber that 
stays soft and pliable at temperatures 
that cause other belts to harden, crack 
and finally break down. 


After 32 months on this job, the 
improved B.F.Goodrich hot-material 
belt shows no sign of wear, looks like 
it will be good for years to come. The 
limestone company has three other 
BFG Solarflex belts handling finished 
lime at even higher temperatures. And 
they, too, are standing the heat far 
better than any belts used previously. 

When you call on a B.F.Goodrich 
distributor for help with a conveying 
eaewery you Can count on getting the 
<ind of belting that will keep things 
in your plant moving, cut down on 
repairs, and give you more for your 
money in terms of long, useful service. 
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BFG distributors have full informa- 
tion on this hot-material belt. And, as 
factory-trained specialists in rubber 
products, they can answer questions 
about the many products B.F.Goodrich 
makes for industry. B.F.Goodrich Indus- 
trial Products Co., Department M-911, 
Akron 18, Obie. 


B.EGoodrich 


CONVEYOR BELTS 


1 











BIRD 
Continuous 
CENTRIFUGAL 
separation of 
solids from liquids 








— the clean, compact, 
modern way to do the job 





The BIRD is designed to solve your particular 
solid-liquid separating problem. It comes in seven 
sizes, each subject to twenty-five design variations. 

Separating force ranges from 30 to 3000 gravities. 

Capacity ranges from 200 Ibs. to 120,000 Ibs. per 
hour. 

Feed may be thick or thin, hot or cold; solids may 
run from a fraction of a micron to half inch. 

Operation may be pressurized if required. 

The Bird Research and Development Center 
offers complete, pilot-scale test facilities to provide 
accurate information on performance and cost in 
advance of your investment. 





ie 
— mow Ps 


BIRD MACHINE COMPANY « South Walpole, Mass. 
Regionai Offices: EVANSTON, ILLINOIS * WALNUT CREEK, CALIF. * ATLANTA 9, GEORGIA 
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Better Design Stretches Exchanger Life F. L. Whitney, Jr 
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Why a system of LINK-BELT screw conveyors 


FITS LIKE A GLOVE AND 
WORKS LIKE A CHARM 


® Thorough engineering analysis of all conditions © Full responsibility for satisfactory performance 
© Unbiased selection from industry’s most complete range of components © Expert field erection 


With Link-Belt, screw conveyor engineering includes far 
more than just supplying a suitable product. All related 
aspects of your production are considered—including prior 
and subsequent handling, plus integration with other equip- 
ment. And because Link-Belt handles all details from 
specification to erection, it means a better-working system 
with less work for you. 

Continuous product improvement and development by 
Link-Belt has produced industry’s widest range of com- 
ponents for screw conveyor applications—various types of 
flighting, gates, troughs, drives . . . plus a new line of ball 
and roller bearing equipped accessories. 


Link-Belt specialists will work with you to 
determine the feasibility of adapting screw 
conveyors to your operation. Call or write 
your nearest Link-Belt office for full details. 
Ask for Book 2989, 


LINK<@}BELT 


4 > 
rr 


SCREW CONVEYORS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Of- 
fices in All Principal Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; Canada, Scarboro 
(Toronto 13); South Africa, Springs. Representatives Throughout the World. 15,234 
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Chemical Engineering 


OCTOBER 17, 1960 


highlights of this issue 


AN INDUSTRY “FIRST” IN LIQUID HYDROGEN 


It’s not a giant plant. Nor is the liquid hydrogen from 
Linde’s new Torrance operations industrially significant— 
Uncle Sam is the only customer to date. But engineers will 
appreciate the cryogenic procedures displayed in our Process 
Flowsheet and engineering management will note that here’s 
the first commercial production by private industry (p. 164). 


UNIQUE PLANT INVENTORY IS NOW SEMIANNUAL 


Nearly 400 chemical process industry projects are detailed 
in our inventory tabulation (p. 173). This is the eleventh 
in the series of reports on major new plants and facilities. 
But it’s the first to appear on the accelerated schedule that 
will put these newsworthy roundups on a more timely basis. 


ENGINEERS TAKE KEY SPOTS IN ROCKETRY 


Rocket propulsion is based on controlled use of combustion— 
and combustion is a chemical reaction. Hence, it follows 
that chemical engineers should be and are contributing 
heavily to our rocketeering successes. We substantiate this 
thesis with appraisal (p. 198) of the efficient Hercules team. 


WHAT DO YOU DO ABOUT PILFERERS? 


Take a tip from our ubiquitous consultant Richardson (p. 
210) before you start wholesale firings. Right or wrong, 
many employees look upon “lifting” of small items as one 
of their perquisites. So, to be practical, you will weigh the 
gravity of any offense against cost and effect of leniency. 
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General arrangement of Ducon cyclones in the reactor and regenerator 
of a fluid catalytic cracking unit. Stainiess cyclone collectors keep catalyst 
loss to a minimum. “Duclone” is a registered trademark of the Ducon Co. 


sstart here... 


... and end up in fluid bed cat crackers where they circulate 
up to 60 tons of catalyst every minute. At $400 to $500 a 
ton, lost catalyst can put a lot of red ink into a refinery's 
operating budget. Breakdowns cost from $20,000 to $50,000 
a day. That's why it is so important to design with the 
right material from the start: USS Stainless Steel. 
Stainless Steel cyclones used for catalyst recovery are 
subjected to extreme heat and erosion. Temperatures in a 
regenerator unit can go as high as 1400° F. At high tempera- 
tures elemental sulfur corrosion would eat out most mate- 
rials in nothing flat. Not Stainless. And Stainless Steel 
retains its strength at high temperatures. Stainless cyclones 
aren't in danger of changing shape which could cause 
catalyst loss. 
Nothing equals Stainless Steel as a solution to the many 
complex problems in a refinery. It has outstanding corrosion 
resistance for a wide range of reagents, excellent high 
temperature strength. Its smooth, dense surface won't 
harbor contamination, is easy to clean. Above all, USS 
Stainless Steel promises long life and low maintenance. 
Order USS Stainless Steel through your USS representative 
or your local Steel Service Center. 
lf you are interested in more information about these 
Stainless Steel cyclones, wire or write U.S. Steel, Room 
6104, 525 William Penn Place, Pittsburgh 30, Pennsylvania. 
USS is a registered trademark United States Stee! Corporation — Pittsburgh 
American Stee! & Wire — Cleveland 
National Tube— Pittsburgh 


Columbia-Geneva Steel — San Francisco 


Left, welder completes longitudinal seam of one segment of th | Tennessee Gent & ren— Fairfield, Mahone 
— ° bd 9 payee United States Stee! Supply — Stee! Service Centers 


at The Ducon Company's Mineola, N.Y. plant. Below, stainless steel United States Stee! Export Company 
cone is removed from the forming rolls. United States Steel 





SEND FOR NEW CATALOG 


Free 8 page Farris Mil trap catalog 
Z#FE-310 gives complete dimen- 
sional data, performance informo- 
tion, and capacities for all 9 types. 


EFFICIENT TRAPPING DEPENDS ON THERMAL CHANGE! SAVE 
WITH MIL THERMOSTATIC TRAPS FOR ALL PLANT-WIDE SERVICE 


a 5 Wy 
fag 


Palisades Park, N.J. Houston, 
Texas 


Manufactured under patents, patents’ pending ‘and licenses of Midland 
Industries Ltd., the largest producer of thermostatic steam traps in Europe. 


ENGINEERING CORP. 


MiL DIVISION 
501 COMMERCIAL AVENUE + PALISADES PARK, W. J. 
AFFILIATES: 

Farris Flexible Valve Corp. ® Farris Engineering 
Ltd., London, England ® Farris Universal Machine 
Corp. ® Farris Combustion Controls Corp. © 
Midland Industries Ltd., Wolverhampton, England 
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STEAM TRAPS 


are indestructible a will not 
wire draw a will not freeze 
up scannot be damaged by 
water hammer = do not need 
a cooling leg = cannot corrode 


s operate instantaneously = are 
pressure balanced shave full 
floating, friction free, self align- 
ing, stainless steel valves = cost 
less mare sme two = 


OVER A MILLION IN USE! TRY US—SEND YC 
MORE TRAPS. YOUR MONEY BACK IF DO NOT PERFORM AS TED! 
CuemicaL Encineertnc—October 17, 1960 





see why ALCOA ALUMINUM makes a good desig 


< 


Requirement: metal pipe and tube to insure corrosion-free fluid handling 
at low initial cost and minimum upkeep 


Key to good design: specify low-cost, trouble-free tubular products of 
Alcoa Aluminum 


The overpowering volume of pipe and tubing needed in 
the process industries makes it one of the biggest single 
material investments in most plants. Historically, the 
repair, maintenance and replacement of piping systems 
has been too, one of the biggest causes of an alarming 
increase in maintenance costs. Both factors make vital a 
clear understanding of the rather remarkable advantages 
of aluminum pipe and tube. 

First of all, from a cost standpoint, aluminum is very 
frequently the lowest cost material suitable for a wide 
variety of applications in moving fluids through a plant. 
Consider, for example, the fact that the initial cost of alu- 
minum may often average as much as 50 per cent less 
than that of admiralty for identical applications. Even 
greater savings apply when other metals such as stainless 
or mild steel are compared with aluminum. 

Beyond these initial cost savings, aluminum provides 
significant maintenance benefits. For instance, no other 
commonly used metal offers aluminum’s great resistance 
to corrosion. And the corrosion resistance for specific 


Process piping of Alcoa Aluminum is shown here in a system designed 
to handle liquid sugar. The natural corrosion resistance of aluminum 
prevents contamination of the syrup, insures long service life and 
prevents excessive maintenance. Its scavenging action reduces un- 
desired heavy metal contamination, thereby improving the end prod- 
uct. And aluminum’s low friction factor permits fast flow without 
excessive pumping costs. 


alloys exposed to particular environments can be deter- 
mined from a substantial body of factual service data ac- 
cumulated by ALcoa over the past 40-odd years. 

It is hardly surprising that aluminum, in a variety of 
tubular forms, is gaining the confidence of more and 
more designers and builders in the process industries . . . 
as suggested by the aluminum applications described on 
these pages. ALCoa’s engineers are anxious and willing 
to share their factual knowledge of aluminum which in- 
spires this confidence. They are doing so through a series 
of engineering conferences being held this year in major 
cities around the country. Your local ALcoa sales office 
will be happy to furnish details. 

You may also wish to avail yourself of the body of 
ALcoa literature which describes in technical detail the 
known performance characteristics of aluminum in a 
variety of process industries applications. Simply fill in 
and mail the coupon opposite. 

World wide sales through ALCOA INTERNATIONAL, 
Inc., 230 Park Avenue, New York 17, N.Y. 


This aluminum pipeline is shown being welded and laid in Lake Mara- 
caibo, Venezuela. Aluminum—without special coatings—has proved 
highly suitable for this operation because it resists so well the corro- 
sive attack of the brackish waters in the lake. Since no coating is re- 
quired, the low initial cost of the aluminum has proved a significant 
benefit. The light weight of the aluminum pipe speeded laying opera- 
tions, and it has no vulnerable coating which would require babying 
the pipe. 


co 
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New UNISTRENGTH® pipe by Alcoa now makes 
it possible to design low-cost welded alu- 
minum lines with uniform bending, bursting 
and tensile strength throughout their length. 
The secret is a reduction in wall thickness 
everywhere but at the ends where it is needed 
to overcome the local reduction in strength 
caused by the heat of welding. The result is 
aluminum piping which weighs up to 40% less 
but provides equivalent design strength. 


Alcoa Aluminum jacketing keeps the thermal! insulation on 
these large diameter steam lines fully effective. The light, 
bright aluminum jacketing shields over 514 miles of piping 
and insulation from rain, snow, dirt and ice while provid- 
ing effective protection against a highly corrosive indus- 
trial-marine atmosphere. 


Alcoa UNITRACE® is the light, strong, 

nace haatbrweysok ee Alcoa Alumi heat | h Ing tubing is frequently the 
extruded unit. It has proved an excellent lowest cost material with suitable corrosion resistance for 
way to cut cost and improve the efficiency a variety of heat transfer applications. Moreover, aluminum 
of steam traced lines—by eliminating frequently displays significant extra benefits—as in this 
costly external steam jackets or ineffi- pair of aluminum oil-to-oil exchanger bundles for pre- 
cient tracer tubes. Now a new product, heating vegetable oils. Here, the aluminum alloys have no 

catalytic effect on the oxidation of the vegetable oil. 





Alcoa DUOTRACE* makes possible the 
same important benefits in steam traced 
systems where recirculation is desirable. 
As shown, DUOTRACE provides two trace 
passages plus the product passage in 
one extruded unit. Flange and Trace Cap 
fittings compatible with conventional pip- 
ing are available for both UNITRACE 
and DUOTRACE. 

Design Note: Consider UNITRACE and 
DUOTRACE as low-cost successors to 
both heat exchangers and preheaters. 
*Trademark of Aluminum Company of America 


 alansiahenieniententeetenhententententententenentententententantententeeeten 


Aluminum Company of America, 871-K Alcoa Building, Pittsburgh 19, Pa. 
Please send me the following titerature covering Alcoa Aluminum for tubular products and other uses in the process industries: 


0 10197 Aluminum Pipe and Fittings 0 20437 Aluminum Alloy Heat Exchangers in the Process 
0 34-10418 Alcoa Unitrace: Combines Piping and Tracing in Industries 
One Unit 0 20272 Aluminum Alloys for Handling High Purity Water 
0 10270 Alcoa Utilitube 0 21090 Resistance of Aluminum Alloys to Fresh Waters 
0 10460 Process Industries Applications of Aicoa Aluminum C0 10130 Forming Al Alumi 
1) 20849 Resistance of Aluminum Alloys to Weathering and ; a ee. 

Resistance of Aluminum Alloys to Chemically Con- C 19416 Brazing Alcoa Aluminum 

taminated Atmospheres 0 19415 Welding Alcoa Aluminum 
0 20265 Have You Tried Aluminum in your Refinery? 0 19051 Alcoa Aluminum Handbook 


Name 


Title 
Address— 


City____ 








Shite... abies Sciieibibetacabiabaion 


¥ ALCOA ALUMINUM For exciting drama watch “ALCOA THEATRE” 


alternate Mondays NBC-TV, and 
A ALUMINUM COMPANY OF AMERICA “ALCOA PRESENTS” every Tuesday, ABC-TV 
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bg 6 Roose 


sh Register, 10 tons of wood 


pped at the source by hoods engineered for the individual job... ... and is piped from 160 locations to five giant Pangborn Cloth Bag Collectors. 
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ie 


shavings, chips and dust are collected daily! 


Mammoth is the word for the 5-floor woodworking 
plant of National Cash Register headquarters, 
Dayton, Ohio. Processing nearly 300,000 sq. ft. of 
lumber each month, this operation generates 10 tons 
of waste material per day. 


To protect NCR employees, equipment, plant and 
neighborhood, five Pangborn Cloth Bag Dust Col- 
lectors trap 90 cu. ft. of fine dust for disposal and, 


during the winter months, permit recirculating of 


the already-heated, cleaned air. This efficient per- 
formance of Pangborn Dust Control saves thousands 
of dollars in heating costs during the cold weather. 
In addition, a neighborhood and health nuisance 
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has been eliminated; equipment maintenance and 
plant housekeeping costs have been minimized. 


Dust a continuing problem in your plant? Talk to 
the Pangborn man in your area or write: PANGBORN 
CORPORATION, 2600 Pangborn Blvd., Hagerstown, 
Md. Manufacturers of Dust Control, Blast Cleaning, 
Vibratory Equipment—Rotoblast® Steel Shot and Grit.® 


Pangborn 


OF HAGERSTOWN 


13 








MOVIE: “STOP LOSS WITH ORGANIZED LUBRICATION,” a new INFORMATIVE FILM PACKAGE for plant departments consists of 


20-minute color-and-sound film that dramatizes the opportunities 


for cost control through Organized Lubrication. 


movies on greases, hydraulic oils, etc., designed to help those 
involved with their selection and application. 


HERE ARE THE TOOLS THAT CAN HELP YOU 


INCREASE YOUR NET PROFITS 


Texaco’s new ‘Stop Loss” 


program is designed 
to cut maintenance costs 
by modernizing lubrication 


practices. If yours 
is an average plant, 
the results 

can add 4 per cent 
to your net profit. 


14 


Even if your chemical processing plant is an efficient oper- 
ation it is still virtually certain that there is an opportunity 
for cost control that you are overlooking—either partially 
or completely. This is in the vital area of lubrication. And 
nowhere are lubrication practices more critical than in the 
highly automated chemical processing industry. 


The 4 per cent figure is not hypothetical. It’s what the 
Small Business Administration has found the average plant 
can tack on to profits by organizing its lubrication. 


Texaco’s Program is designed to help you. Texaco has 
developed a “Stop Loss” Program specifically designed to 
help you cut maintenance costs via better lubrication prac- 
tices. It will help you stretch equipment life, minimize down- 
time, reduce lube inventory, even cut purchasing costs. It 
costs virtually nothing to install; yet will start turning 
maintenance savings into profits almost immediately. 
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CO-ORDINATED BOOKLETS covering almost every facet of lubri- 
cation can be used as guides in specific areas. 


TEXACO LUBRICATION CONTROL SYSTEM takes the guesswork 
out of all lubrication scheduling—makes sure that the right lubri- 


cant goes in the right place at the right time. 


BY AS MUCH AS 4 PER CENT! 


Can your plant pass this test? 


Q 


Q 


Q. 


Is there anyone in your plant with the direct responsibility 
for all lubrication? Yes J No 

Is there any plant-wide system for making sure that equip- 
ment gets lubricated on schedule? Yes (1 No 

Are your oilers qualified men with a knowledge of mech- 
anisms to be lubricated? Yes ] No 

Have you had a lubrication study made to be sure you are 
using the proper lubricants at the right time? Yes 0 


MAKE YOUR TEXACO INC., Dept. CE-CP-50 
RESERVATION 135 East 42nd Street 


New York 17, New York 

TODAY! 
| would like to see your new movie “Stop Loss 
through Organized Lubrication.” Please call to 
arrange a showing. 
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If the answer is “no” to any of the above questions, it 

is almost certain that a Texaco “Stop Loss” Program can 
improve your profit picture. 
See for yourself how “Stop Loss” works! Texaco has just 
released a new color-and-sound movie to dramatize the 
benefits of good lubrication practices. It’s called “Stop Loss 
through Organized Lubrication” and we think it would be 
profitable for you to see it. For an early showing in your 
plant, mail in the coupon today! Texaco Inc., 135 East 
42nd Street, New York 17, N.Y. 


Address 


City 4 sugpuage abt Zone State 











THERMOSET EPOXY RESIN 
LAYERS OF GLASS FIBER 


GLASS-SMOOTH INTERIOR 


EPOXY RESIN AND GLASS FIBERS combined in a high-speed cen- 
trifugal casting operation. High quality components processed under rigid quality 
controls bring to industry a unique and efficient non-metallic pipe. 











“Impossible” corrosion, temperature 
and pressure problems solved by 
Fibercast epoxy pipe 


® Operating temperature range wider than any 
non-metallic pipe (—65° to 300° F.) 

® Operating pressure range extends to 1000 psi. 

© Effectively combats corrosion, contamination, 


abrasion, scaling, electrolytic action. 





| ar 2 

Fibercast Tubing (right) used to suspend 
a 1,200 ib. pump for 3 years in a salt water 
supply well. There was no loss in strength. 
The damaged plastic-coated steel nipple (left) 
was used in the same installation, failed after 
3 months’ service. 


WHAT is Fibercast? 

It is a centrifugally cast, thermoset, 
epoxy resin reinforced pipe that han- 
dies temperature and pressure prob- 
lems where no other non-metallic pipe 
will do. 

Its body of woven glass fibers pro- 
vides resistance to high tension forces. 
These fibers, combined by adhesion, 
are imbedded and bonded by heat in 
epoxy resin. The result is a strong, 
long-lasting pipe with remarkable 
ability to withstand high pressure and 


temperature in corrosive environ- 
ments. 


WHY use Fibercast? 

For a multitude of reasons. Be- 
cause its advantages range from supe- 
rior resistance to heat, pressure and 
corrosion, to its ease of handling, light 
weight, dielectric properties and struc- 
tural stability. Because Fibercast’s 
long service life alone would justify 
choosing it over other materials. Be- 
cause even more expensive metal pipe 
or pipe with thermo-plastic interior 
coatings cannot match Fibercast’s 
proven durability. Case histories and 
accurate testing have proved over and 
over that Fibercast performs better, 
lasts longer, costs less. Out of 338 
common corrosive solutions, Fiber- 
cast competently handles 320. And 
naturally, Fibercast’s unique and last- 
ing qualities under such conditions 
mean that it drastically reduces main- 
tenance and replacement costs, too. 

Although Fibercast’s light weight 
makes it correspondingly easy to work 
with (it is less than 25% the weight of 
steel), it has the same basic linear 
coefficient of expansion as steel (7.06 


COMPARATIVE LIFE DATA* 


FIBERCAST, pa ae eis, Cad 
GRADE J 


ALUMINUM 
BRASS (RED) | 


RUBBER HOSE |=) 





STEEL 
(Stainless 304-40) 


ASBESTOS 
(Cement-C-100) 





*Basing Fibercast as unit life of 1 and others as compar- 
ative percentages thereof. 


x 10-6 to 8.25 x 10-6 in. /in. /°F.). 
Fibercast’s strength permits installa- 
tion on pipe racks with span lengths 
generally used for metal pipe. 

The pipe has a smooth interior, 
with a Hazen-Williams C Flow Fac- 
tor of 147, This cuts friction losses, 
aids flow and tends to resist build-up. 
It is a non-conductor (accepted by 
the electrical industry as a superior 
insulator), and is not subject to cold 
flow. A low coefficient of heat trans- 
fer (3.0x 10-3 Cal /CM? /sec /CM°C.), 
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‘minimizes heat loss and may even 
eliminate heat tracing. 

All three major systems of joining 
all pipe are used with equal success on 
Fibercast. They are: standard flanged, 
cemented, and threaded and coupled 
with a complete selection of Fibercast 
fittings (the world’s largest line of cor- 
rosion-resistant epoxy pipe fittings). 

Safety, too, is an important reason 
for using Fibercast Pipe in transport- 
ing dangerous chemicals, particularly 
in areas where the pipe is adjacent to 
personnel. Most piping materials cor- 
rode undetectably from inside-to-out 
and can suddenly burst without warn- 
ing, inflicting injury to personnel. Be- 
cause of Fibercast’s woven glass fiber 
construction, such occurrences, if 
they ever occur, are detectable in min- 
ute, repairable leaks. 


WHO uses Fibercast? 

The petroleum industry . . . chemi- 
cal . . . petro-chemical . . . nuclear 
energy ... textile... paper... and 
food-processing industries . . . count- 
less operations handling acids, alka- 
lies, salt water and other corrosive 
liquids under pressure can all use 
Fibercast profitably. 

In oil country, Fibercast is already 


re || 


Workman Is painting a section of Fibercast 
Pipe bearing 32% HCI at Shell's Texas 
Chemical plant. Note that Fibercast has 
sufficient strength for installation on span 
racks with the spacing normally used for 
metal pipes. 


widely acclaimed for superior per- 
formance in rugged, abusive and even 
high pressure installations like salt 
water disposal wells and horizontal 
lines. In cases where other pipe and 
tubing required replacement after just 
a few weeks of service, Fibercast is 
still performing efficiently after many 
years. 

In petro-chemical and chemical- 
processing plants, Fibercast is valued 


FIBERCAST. 


COMPANY 





Smooth interior with a Hazen-Williams C Flow Factor-147 








90 1. TB GO 9 ps 








8 Points of Fibercast Superiority 


not only for high heat and corrosion 
resistance, but also for its remarkable 
maintenance of the purity of the solu- 
tions it is required to carry. Such in- 
stallations range from Fibercast pipes 
which carry 37% hydrochloric acid 
at ambient temperatures to lines carry- 
ing solutions containing brine, alum, 
and other sulphates, sulphuric and 
phosphoric acids, and other damag- 
ing chemicals. 

Food-processing industries, among 
the most demanding of all industries 
in purity, corrosion and heat stand- 
ards of operation, know the long-term 
benefits of using Fibercast. Fibercast 
is especially effective in the processing 
of foods requiring use of sulphuric 
and phosphoric acids (such as corn 
syrup, starches, gelatins), as well as 
brines and other highly corrosive 
acids and solutions. 

The operating conditions peculiar 
to the man-made textile and paper 
processing plants are also improved 
by the use of Fibercast Pipe and Fit- 
tings. The ever-growing demands of 
all industry ... the rigid quality con- 
trols imposed by governmental and 
other agencies...the unique and often 
unsolved needs of new processes and 
methods... all of these factors help 
to create ‘‘impossible”’ problems that 
can be solved by the use of Fibercast. 


Complete Line of Fittings 
Fibercast provides fittings to solve 
any fitting problem. Besides a vast 
stock of standard sizes and types, 
Fibercast also designs and makes spe- 


£ A DIVISION OF 


oungstown 


SHEET AND TUBE COMPANY 
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cial fittings to meet individual require- 
ments. All, of course, have the same 
corrosion, pressure and heat resist- 
ance properties of Fibercast Pipe and 
Tubing. A few of the regularly stocked 
types are shown in the line drawings 
below 





























sion, temperature, or pressure prob- 
lem, consider the advantages of using 
Fibercast. To receive a free sample 
of Fibercast, and to get specific in- 
formation about how Fibercast can 
help you, mail the coupon below. 


FIBERCAST COMPANY 

BOX 727, Sand Springs, Oklahoma 
Please send me further information 
about Fibercast Tube and Pipe. 





CE-10A 























MI FOR MAXIMUM SAFETY AND SERVICE IN 
HAZAR DOUS AREAS Where the presence of gases, dusts, ignitible 


fibers, solvents or water increase safety problems and the mechanical failure of ordinary 
wiring devices, a Mineral Insulated wiring system gives maximum protection with no 
loss of efficiency. Built-in features, not found in any other wiring system, make MI 
ideally suited for all types of ‘‘trouble areas.’’ MI installations have proved themselves 

in such diversified industries as drugs, chemicals, textiles and 


petroleum refining ... see how MI can improve your process 
equipment. Abrochure will gladly be sent upon request. General 
CABLE CORPORATION Cable Corporation, 730 Third Ave., N. Y. 17, 


MANUFACTURERS OF MI CABLE SINCE 1941. MINERAL INSULATED CABLE DIVISION. & 
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airfoil centrifugal fan performance 


compactness To do a job that would take a conventional fan this big & you need a CENTRILINE fan this small @© 


in-line air flow means additional space saving. It allows you to do this ee instead of this 


fan-mounted motor Makes it possible to hang CENTRILINE fans from the ceiling =) 


or stack them & > or mount them on the wail ws as well as mount them on floor or platform. 


qu 1@t The CENTRILINE fan performs with the same relative quietness as conventional airfoil centrifugal fans. The secret is a Westinghouse 


exclusive: airfoil bladed wheels — | and newly developed conversion vanes 


inlet equ als outlet Inlet and outlet are the same size. You can use one size of duct, —————> making installation simpler, 
EE 
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NOW you can have today's airfoil centrifugal fan 
performance without sacrificing space. 

Here are the facts in a nutshell 

We have developed a fan with in-line air flow, 
and the performance characteristics 

of the airfoil centrifugal fan 

But it is smaller by as much as 50 per cent. 


And think of the added space you can save with 
in-line ductwork saves more than 2 the 
installed space over conventional centrifugal fans 


++ 


We call our new straight 
the CENTRILINE ” fan 


Now, from Westinghouse, you have a choice 
of centrifugal fan configurations — 

the conventional scroll shape, or 

the new CENTRILINE fan shape for in-line air flow 


We're ready to take your order on 
six sizes of CENTRILINE fans. 
Write for the catalog 


You can be sure... if it’s Westinghouse 


in half the space 


D Westinghouse Trade Mark 


high, broad efliciency Curve Translated into money, this means lower horsepower 
| [1-1 } requirements and tower operating costs over a broad selection range. 
stable pressure-volume performance Means the kind of precise control necessary for 
Conventional air conditioning systems as well as the high-pressure, high-velocity systems of the future .. . plus a myriad of industrial applications, 
standard specifying tables Since the inlet and outlet dimensions of the CENTRILINE fan are closely comparable to those of 


@ conventional centrifugal fan of the same wheel diameter, specifying the right size CENTRILINE fan and motor requires no new set of standards or 


computations. Sturtevant Division, Boston 36, Mass, West l n oh 0 U S$ e (~w) 
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HARBISON-WALKER 


SILICON CARBIDE 
REFRACTORIES 


prove their unusual worth in many applications 


Harbide (SiC) 


By taking advantage of particular properties of these 
brands and their specialized modifications for various spe- 
cific uses, excellent service is regularly secured. These 
benefits are attributable to the singular combinations of 
physical and chemical properties of these silicon carbide 
refractories, unmatched by the many other types and 
classes of commercial refractories. 

Physical properties possessed to the maximum degree 
by Harbison-Walker silicon carbide refractories make 
them best suited for many uses. Briefly these properties 
are—High Thermal Conductivity—Great Resistance to 


HIGH THERMAL CONDUCTIVITY. Large thin HARBIDE 
muffle tile for zinc refining furnace. 


ABRASION RESISTANCE. Harsrpe blocks after long 
service in floor of heating furnace. 


Mulcarb (Mullite Bonded SiC) 


Mechanical Abrasion over a wide range of temperatures— 
Resistance to Various Fluxes—High Temperature 
Strength—Low Thermal Expansion and Low Spalling 
Tendency. Their increased resistance to oxidation and 
their volume stability under severe temperature condi- 
tions contribute further to the noteworthy achievement 
in the development of these Harbison-Walker brands. 

Illustrated in the following are typical uses and prop- 
erties of primary importance in the accomplishment of 
superior results in refractory practice: 





THERMAL SHOCK, CORROSION AND EROSION 
RESISTANCE. HARBIDE nozzle and stopper for 
pouring copper billets. 


HIGH TEMPERATURE STRENGTH. 
HARBIDE setter tile and supports, with 
heavy brick load, fired at Cone 18 makes 
many trips through tunnel kiln. 


CORROSION RESISTANCE. Protection 
against burning, with advantage of high 


heat transfer. : 


RESISTANCE TO DUST ATTRITION. (far 
right) Plate-type HARBIDE orifice for 
blast furnace raw gas scrubber. 
HARBIDE 
- T 
VERSATILITY. Group of H-W silicon car- Ke 
bide shapes shown below, right, in- 
cludes (A) tapping block (B) muffle tile 
(C) trefoil skid rail and (D) large tubes. 


jf 
i] 
/ 


HARBISON- 
WALKER Wy 
REFRACTORIES 

COMPANY 282. overs 


General Offices: Pittsburgh 22, Penna. 


World’s Most Complete 


Refractories Service HW-60-15 





Resistance Ratings 
A Good 
F = Fair 
C = Depends on 
conditions 
X = Unsuitable 


CAUTION: Do not 
use table without read- 
ing text. 


b 
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Compressed sheet 


Woven rubber 


Woven neoprene 


R-S 


G 


All Rubber 


Neoprene 


Buna-N 


Butyl 


Natural 


Plant-fiber sheet 


Tefion 


Resistance Ratings 
= Good 


F = Fair 
C = Depends on 
conditions 
X = Unsuitable 
CAUTION: Do not 


use table without read- 
ing text. 
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Compressed sheet 


Woven rubber 


Woven neoprene 


GR-S 


All Rubber 


Neoprene 


Buna-N 


Butyl 


= 
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Plant-fiber sheet 


Teflon 





Acetic acid, crude . 
pure 
vapors 


150 p. s.i., 400 tii F... 


Acetic anhydride 

Acetone 

Acetylene 

Air . 

Aluminum chloride 

Aluminum fluoride 

Aluminum sulphate 

Alums 

Ammonia gas, cold 
hot 


Ammonium chioride 
Ammonium hydroxide 
Ammonium nitrate 


Ammonium phosphate, monobasic 


dibasic 
tribasic 

Ammonium sulphate 

Amyl acetate ....... 

Amy! alcohol ....... 

Aniline, aniline oil 

Aniline dyes 

Asphalt 5a 

Barium chloride 

Barium hydroxide 

Barium sulphide 

Beer . 

Beet sugar liquors 

Benzene, benzol 


Benzine, petroleum ether, naphtha 


Black sulphate liquor 
Blast furnace gas 
Borax ... 

Boric acid 


Butyl acetate . Seti 
Butyl alcohol, butanol 
Calcium bisulphite 
Calcium chloride 
Calcium hydroxide 
Calcium hypochlorite . 
Caliche liquors ... 
Cane sugar liquors 
Carbolic acid, phenol 
Carbon dioxide, dry 
wet 


Carbon bisulphide 
Carbon monoxide, hot 
Carbon tetrachloride .. 
Castor oil ..... 
China wood oil, ‘tung oil ... 
Chlorine, dry . 

yet 


we 
Chlorinated solvents, dry 
wet 


Chloroacetic acid 
Chlorosulphonic acid 
Chromic acid . 
Citric acid 
Coke oven gas 
Copper chloride . 
Copper sulphate 
Corn oil ... 
Cotton seed oil ... 
Creosote, coal tar 
wood 
Cresols, cresylic acid .. 
Dowtherm, A 


Ethers . 
Ethyl acetate 
Ethyl cellulose 
Ethyl chloride 
Ethylene glycol 
Ferric chloride 
Ferric sulphate 
Formaldehyde 
Formic acid 
Freon 
Fuel oil 
Fuel oil, acid 
Furfural 
Gasolene, sour : 
refined . 
Gelatin : 
Glucose 
Glue 
Glycerin, glycerol - 
Green Sulphate liquor 
Hydrobromic acid 
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Hydrogen sulphide, dry, cold ...... 
hot . 


Kerosene 
Lacquers ¥ 
Lacquer solvents . 
Lactic acid, cold 

hot . 
Linseed oil ..... 
Lubricating oils, sour ..... 

refined . 


Magnesium chloride ............ fae: 


Magnesium hydroxide... 

Magnesium sulphate 

Mercuric chloride .. 

Mercury 

Methyl! alcohol, methanol . 

Methyl chloride .. 

Milk ..... : 

Mineral oils 

Natural gas 

Nickel chloride 

Nickel sulphate 

Nitric acid, crude 
diluted ... 
concentrated . 

Nitrobenzene 

Oleic acid “i 

Oleum spirits ... 

Oxalic acid - 

Oxygen, cold ids 


Petroleum oils, crude, <5 eg. 
> 500 deg. F. 
>1 en eee. F. 


Phosphoric acid, crude ........ 


Picric acid, molten 

water solution 
Potassium —, 
Potassium cy: 
Potassium Sedeomde 
Potassium sulphate .... 
Producer gas 


2g 
Soap solutions 
a ash, sodium carbonate . 


Sodium bicarbonate, — soda 


Sodium bisulphate . 

Sodium chloride 

Sodium cyanide .. 

Sodium hydroxide ‘ 

Sodium hypochlorite ‘ 
Sodium eeenenate.. 
Sodium nitrate . Lelasieghieebbieks 
Sodium perborate. sie 
Sodium peroxide ....... 


Sodium phosphate, monobasic. 
dibasi 


Sodium silicate 
Sodium sulphate ..... 
Sodium sulphide .. 


Sodium thiosulphate, “hypo” 


Soybean oil 

Stannic chloride rie’ 

Steam, — deg. F. 

00—1,000 deg. 

sc 000 deg. F. 

Stearic acid 

Sulphur 

Sulphur chloride ............. 

Sulphur dioxide, dry... 

Sulphur trioxide, dry 

Sulphuric acid, <10%, cold 


SS ee 
10-75%, cold 

SES 
75-95%, cold 


fu 
Sulphurous acid 
Tannic acid ...... 
ar 
Tartaric acid . 
Toluene 
ere pe j 
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Turpentine 

Vinegar : 

Water, acid mine, cont’ '¢ oxidizing 
Salts or no oxidizing salts 

Water, fresh (tap, b’l’r etc. ). 
distilled, lab. grade ...... 

return Condensate j 

Water, seawater 

Whiskey and wines 

Zinc chloride 

Zinc sulphate .. 


Hydrochloric acid, <150 deg. F. 
>150 deg. F. 


Hydrocyanic acid a 
Hydrefluoric acid, cold, S82. 


>65 : 
hot, <65%...... 
>65% 
Hydrofiuosilicie acid 
Hydrogen gas, ny 
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Chemical Resistance of 
Gasket Materials 


dal e-Mecatelamm-Jalelo)(-.- Mm Lele ME CoMet-1(-14 Molaall coli -1 hi 
the right “’U.S‘’ Gasket for corrosive service 


SEND FOR YOUR FREE REPRINT NOW 


The chart will be useful in indicating the degree of 
safety with which the various materials may be used 
in the service shown. 

Those materials known to be suitably resistant have 
been rated as “A”. Those whose resistance is only fair, 
but not so low as to be dangerous, have been given an 
“F” rating. An “X” denotes that the material is totally 
unsuitable. The “C” rating means that the use of this 
material is dependent upon specific service condi- 
tions and should not be selected unless carefully 
investigated. The blank spaces for the most part 
represent absence of data. 

The generally accepted temperature limit for a good 





These are 


grade compressed asbestos sheet, also called asbestos 
composition sheet, is 750° F. However, some grades 
are successfully used at considerably higher tempera- 
tures. This type of sheet is used for smooth flanges. 
For rough flanges, gaskets cut from woven asbestos- 
metallic sheet or gaskets formed by folding asbestos- 
metallic cloth are preferred. The latter material is 
preferable for flanges when bolt pressures are neces- 
sarily limited to the type of flange material. 

The all-rubber materials are recommended for tem- 
peratures up to 300° F. Higher temperatures are some- 
times used but with a lesser degree of safety. Pressures 
are determined by the type of flange surface. 


tstandi bers of the “U.S.” line of Sheet Packing —Nos. 899 and 9. They are recommended 


for packing flanges or other parallel surfaces against the many chemicals listed on the opposite page. 


When you think of packing, think of your “U. S.”’ Distrib- 
utor. He’s your best on-the-spot source of technical aid, 
quick delivery and quality industrial rubber products. 


Mechanical Goods Division 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 
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In Canada: Dominion Rubber Company, Ltd. 





Pressure Reducing and 
z 
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Complete package 


SYSTEM ENGINEERING BY 
STEAM ATOMIZING DESUPERHEATER BY 
PRESSURE REDUCING VALVE BY 
POSITIONERS AND DRIVE UNITS BY 
ATOMIZING STEAM CONTROL VALVE BY 
WATER FLOW CONTROL VALVE BY 
PRESSURE CONTROLLER BY 
TEMPERATURE CONTROLLER BY 
CONTROL STATIONS BY 
STOP AND BLOW-DOWN VALVES BY 
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from one source: 


ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
ROCKWELL-EDWARD 
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For full details on how a Rockwell-Republic pressure 
reducing and desuperheating system can benefit you, 
contact the Republic Engineer in your area. Or, write 
to Republic Flow Meters Company, Subsidiary of 
Rockwell Manufacturing Company, 2240 Diversey 
Parkway, Chicago 47, Illinois. In Canada: Republic 
Flow Meters Canada Ltd., Toronto. 


REPUBLIC INSTRUMENTS 
AND CONTROLS 


ROCKWELL © 








Rohm and Haas reports: 


Close temperature approaches, 
Trane Brazed Aluminum 


space and construction costs . . . packs up to 500 sq. ft. of heat transfer 
surface into one cubic foot. These reversing exchangers were installed 
by Arr LiquIDE. 


Sixty cores of TRANE Brazed Aluminum Heat Exchange surface are 
used in the production of oxygen at this Rohm and Haas plant. Instal- 
lation was facilitated by the compact, rugged construction that cuts 


Other major users of Trane 
Brazed Aluminum Heat Exchangers: 





Hydrogen Purification Plants 
Spencer Chemical Co., 
Vicksburg, Miss. 

Grand River Chemical Division 
of John Deere & Co., 
Pryor, Oklahoma 
Cooperative Farm 
Chemicals Assn., 
Lawrence, Kansas 
Grace Chemical Co., 
Memphis, Tenn. 
Atlantic Refining Co., 
Philadelphia, Pa. 
Mississippi River Fuel Corp., 
St. Louis, Mo. 
Northern Chemical Industries, 
Searsport, Maine 
St. Paul Ammonia Products, Inc., 
Pine Bend Plant 
P.O. Box 418 
South St. Paul, Minn. 


Alr Liquefaction Plants 


Weirton Steel Company 
Division of 
National Steel Corporation, 
Weirton, West Virginia 
Air Reduction Sales Co., 
Chicago, Ill., Butler, Pa., 

iverton, N. J. 

The Atlantic Refining Co., 
Philadeiphia, Pa. 
Pennsylvania Salt 

Manufacturing Company 
of Washington, 
Tacoma, Washington 
Ketona Chemical Corp., 

etona, 

Monsanto Chemical Co., 
Texas City, Texas 
U.S. Industrial Chemicals Co., 
Division of National Distillers 
and Chemical Corporation, 
Tuscola, Illinois 





high oxygen purity, using 
Heat Exchangers 


Lightweight, compact exchangers cut installation costs. . . 
assure trouble-free operation . . . handle up to 6 fluids easily 


This Rohm and Haas plant in Pasadena, Texas, designed 
and constructed by Arr LIQquIDE, produces oxygen of 
high purity—well above specifications at the design rate 
—with TRANE Brazed Aluminum Heat Exchangers. After 
a full year of operation, Rohm and Haas reports tem- 
perature approaches as close as 2° F .. . operating 
temperatures as low as -291° F. And the plant started 
operation exactly on schedule— initial start up was ac- 
complished within 12 hours. 

This lightweight, compact heat exchange surface is 
being used in more and more installations where superior 
performance is essential—at over-all low cost. And TRANE 





Brazed Aluminum Heat Exchangers reduce erection and 
space costs, too, because a typical TRANE cold box instal- 
lation requires only half as much space as one using 
conventional heat transfer equipment! 


So for reduced refrigeration costs, close temperature 
approaches and trouble-free operation, design with TRANE 
Brazed Aluminum Heat Exchangers! Thirty years of 
specialized heat transfer experience is at your service. 


WANT MORE FACTS? Ask your nearby TRANE Saies 
Office for complete data and application histories. Or 
write TRANE, La Crosse, Wisconsin. 


( 


Over-all view of plant. TRANE Brazed Aluminum Heat Exchangers 
are used in the air plant, CO plant and in the nitrogen scrubbing 
unit. Plants are designed to operate down to -300° F. with pressures 
up to 450 psig. Installation in the CO plant features 6-stream opera- 
tion. The oxygen plant is designed to produce over 300 tons per day. 


For any air condition, turn to 


TRANE 


MANUFACTURING ENGINEERS OF AIR CONDITIONING, HEATING, 
VENTILATING AND HEAT TRANSFER EQUIPMENT 


THE TRANE COMPANY. LA CROSSE, WIS. © SCRANTON MFG. DIV.. SCRANTON. PA. 
CLARKSVILLE, MFG. DIV., CLARKSVILLE, TENN. © TRANE COMPANY OF CANADA, 
LIMITED. TORONTO @ 100 U.S. AND 19 CANADIAN OFFICES 
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d for 5-str operation, this TRANE Brazed Alumi- 





Lightweight, compact! TRANE Brazed ‘Aluminum ists of 
corrugated aluminum sheets brazed together to form a 
stack of layers which provide individual passages for the 
flow of liquids or gases. Provides up to nine times the surface 
per square foot of shell-and-tube exchangers! 


num Heat Exchanger can handle as many as five fluids 
simultaneously. Units are available for either cross-flow or 
counter-flow operation. Surface can be fabricated in a wide 
variety of shapes and sizes to meet all types of requirements. 
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MOTORS LET YOU USE ALL THE 
HORSEPOWER YOU PAY FOR...SAFELY 


The man and the motors from Westinghouse 
now provide absolute protection against 
motor failure caused by excessive heat... 


Our Engineering Manager says: 

“With the breakthrough development of the Westinghouse Positive Tem- 
perature Coefficient thermistors, for the first time we can provide inherent 
protection against motor failure caused by excessive heat. The solid-state 
thermistors buried in the windings instantly sense excessive heat from any 
cause and simultaneously warn of trouble or automatically take the motor 
off the line. Thus, motor protection is placed where only true motor pro- 
tection can be . . . in the windings.” 


Our Marketing Manager says: 
e “You can match the motor to the load . . . use all the motor you 
are paying for. 
e Provides positive protection based on winding temperature . . . not 
load current and/or power supply fluctuations. 
e Eliminates time and expense of changing winter-summer heaters. No 
nuisance tripping, it’s fail-safe .. .” 


Call your Mr. Westinghouse for the application of a Guardistor* motor 
to your drive requirements . . . write for Questions and Answers About. . . 
Guardistor (B-7876). Westinghouse Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. You can be sure. . . if it’s Westinghouse. 
*Trade-Mark 


J-22160-R 


Unlike remotely located sensing devices, Ever alert PTC thermistors constantly 
PTC thermistors are buried in the wind- totalize temperature, statically trigger- 
ings of the Guardistor motor, instantly ing an action only if critical tempera- 
equating all temperature factors. ture is reached. 


MOTOR & GEARING DEPARTMENT 


Westinghouse 





Jeffrey Pulverizer *% S b crushes fluxstone 
fine for efficient % sintering 


ij 
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y = "Bype B Pulverizer has many advantages in crushing 
fluxstone Mor. sintering operations. It crushes fine —standard 3%”, 
or Yb when required. This is possible since the material goes through 
several changes in direction and several hammer contacts before it 
aa the: 1m bars. 
ig. reversible, designed for heavy duty work, is dust- 
tight, mee Shesja vdraulic adjustments. Power requirements are less 
tha - with ae units, since most of the work on the material is 
dond the material reaches the screen bars. 

Fiyxsione is but one of hundreds of materials which can be effi- 
cientlveredticéd with Jeffrey Crushers... from alum and asbestos 
to roc ff’ slag. For complete information check your nearest 
Jeffrey Sale engineer. The Jeffrey Manufacturing Company, 909 
North} euth Street, Columbus 16, Ohio. 


ONT ST A-T = 


TYPE B PULVERIZER 


CONVEYING « PROCESSING + MINING EQUIPMENT... ISSION MACHINERY.,..CONTRACT MANUFACTURING 
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HARSHAW 


PRODUCTION CONTROLLED HIGH-QUALITY 


FLUORIDES 


BORON TRIFLUORIDE 
HYDROFLUORIC ACID 


ANHYDROUS... AQUEOUS 


Shipments of Fluorides roll out of our Cleveland 
plant daily, either in tank cars, tube trailers, or 
in cylinders. Each shipment incorporates the 
knowledge gained during more than 45 years 
as a major producer of Hydrofluoric Acid. 


We offer you the benefit of our accumulated 
experiences in engineering problems involving 
corrosion, safe handling and storage facilities. 


Write for your free copy of M.C.A. Chemical Safety 
Data Sheet SD-25 on properties and essential informa- 
tion about . . . HYDROFLUORIC ACID Anhydrous 
and Aqueous. 


THE HARSHAW CHEMICAL CO. 


1945 East 97th Street + Cleveland 6, Ohio 


Chicago «+ Cincinnati « Cleveland «+ Detroit ¢ Houston 
Hastings-On-Hudson « Los Angeles « Philadelphia ¢ Pittsburgh 
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Harshaw Also Supplies : 


Ammonium Bifivoride 
Ammonium Fluoborate 
Barium Fluoride 

Bismuth Fluoride 

Boron Trifluoride Complexes 
Chromium Fluoride 

Copper Fluoborate 
Fluoboric Acid 

Fluorinating Agents 
Frosting Mixtures 
Hydrofluoric Acid Anhydrous 
Hydrofluoric Acid Aqueous 
Hydrofluosilicic Acid 
Laboratory Fluorine Cells 
Lead Fluoborate 

Lithium Fluoride 

Metallic Fluoborates 
Potassium Bifluoride 
Potassium Chromium Fluoride 
Potassium Fluoborate 
Potassium Fluoride 
Potassium Titanium Fluoride 
Silico Fluorides 

Silicon Tetrafluoride 
Sodium Fluoborate 

Tin Fluoborate 

Zinc Fluoborate 

Zine Fluoride 
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Compact...Powertul... 


FISHER 


SERIES 


470 P.0.P. 


PNEUMATICALLY OPERATED PISTON 





SPLIT BODY 
CONSTRUCTION 


Type 470-Z Actuator with a 
Split body. P.O.P. is also 
ideal for three way bodies 
and large single port globe 
or angle bodies. Only Fisher 
gives you such a wide selec- 
tion of actuator-body com- 
binations., 





Piston Actuator for Control Valves 


does jobs that once required giant size equipment! 


POWER- Thrusts up to 17,500 pounds 
available. Delivers same power in either 
direction at any point of the stroke. 


ACCURACY - Maximum Hysteresis 
0.15% of stroke or signal. Repeatability 
0.03% of stroke or signal. Resolution 
Sensitivity 0.02% of instrument signal. 


Here’s power plus in a small package! 
This compact Fisher 470 Series has its 
own positioner mounted integrally on top 
of the cylinder. Positioner receives any of 
the normally used pneumatic instrument 
signals. Then, without an air set, actuator 
utilizes the full potential of the available 
air or gas supply (up to 150 psi) to pro- 
vide exceptional speed and power. 


SPRING RETURN 
ACTUATOR 


SPEED-—4 inches per second stroking 
speed with the Size 30. Size 60 provides 
1.5 inches per second. 


STABILITY -— Built-in intermediate 
feedback causes proportional band of 
positioner to be broad while instrument 
changes are taking place, yet narrow when 
unit is not in motion. 


Series 470 is adaptable to virtually all 
types of valve bodies including butterfly 
valves. Easily reversible actuator can be 
changed in the field. Available in six basic 
sizes and can be supplied for travel up to 
4”. Basic actuator can also be furnished 
with a handjack, hydraulic snubber, pneu- 
matic safety devices or as a spring return 
unit ...Write for Bulletin E470. 


Type 473 Actuator with IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... .CHANCES ARE IT'S CONTROLLED BY... 


spring safety device. In event 


of a supply pressure lure §=— FI SHER GOVERNOR COMPANY 


control valve will move into 


the closed position. Also Marshalltown, lowa / Woodstock, Ontario / Rochester, England 
available with spring for re- BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIPMENT COMPANY, CORAOPOLIS, PA. 


turn to open position in 
event of plant air failure. 


SINCE 1880 








Fuller Compressors With Overhead Intercoolers 
Offer A New Dimension In Compactness 


Fuller Rotary Two-Stage Compressors equip- 
ped with Overhead Intercoolers fill the bill where 
space may be a problem. These compressors 
produce from 30 to 3300 cfm, pressures to 125 Ib. 
gage and can be readily installed. 

These compact Rotary Compressors are vi- 
bration-free, thereby eliminating the need for 
involved and expensive foundations or structural 
modifications. 


FULLER COMPANY 
134 Bridge St., Catasauqua, Pa. 


Subsidiary of General American Transportation Corporation 


The Fuller rotary principle permits complete 
freedom of reciprocating parts—valves, crank- 
shafts, pistons—cutting the need for frequent 
servicing and parts replacement. Minor main- 
tenance is all the care indicated for years of 
serviceability. 

For full details on the maintenance-free 
economy and high performance of Fuller rotaries, 
write today for comprehensive, illustrated 
Bulletin C-5A. , 


Fuller 


pioneers in harnessing AIR 


Offices in Principal Cities Throughout the World 
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FROM THIS ONE 
DEMING PUMP SERIES 
MORE THAN 


100,000 
PRACTICAL 
COMBINATIONS 


Standardize and economize with Deming End Suction Centrifugal 
Pumps 4001, 4011, 4021, 4031. Reduce your inventory problems with 
a pump series in which interchange-ability makes more than 100,000 
practical everyday combinations of various materials, sizes, and 
internal designs. Efficiency...up! Downtime...down! Send for 
bulletin 4011-D for full information on this versatile centrifugal. 


the DEMING co. 


1087 Broadway ¢ Salem, Ohio 
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Aluminum Jacketing 


...how It Improves appearance, 
cuts installation, maintenance costs 
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Aluminum jacketing stays clean and new- 
looking with a minimum of upkeep. And that 
holds true in the toughest jobs in the chemical 
and petroleum processing industry. Jacketing 
made from Reynolds Aluminum cuts costs in 
many other ways, too. Here's how: 


CORROSION-RESISTANCE 


Many industrial atmospheres, chemicals, gases 
and contaminants literally eat jacketing mate- 
rials away. Jacketing of Reynolds Aluminum 
stays strong, clean and rust-free in most cor- 
rosive atmospheres, handling most corrosive 
materials, in any climate or weather condition. 
And it needs no repetitive maintenance. 


EASY TO INSTALL 


Lightweight aluminum is one of the most work- 
able, formable of metals. That means faster, 
easier installation, and less time and labor on 
the site. You can cut and shape aluminum 
jacketing with ordinary hand tools, and can 
use larger sheets because it is so light. Weighing 
only 14 as much as steel —or less — aluminum 
jacketing can save in shipping, handling, 
installation and supporting structure costs, 


GOOD INSULATION PROPERTIES 


Aluminum jacketing has a low factor of emis- 
sivity —it keeps heat inside—a big added ad- 
vantage when you’re handling or storing hot 
fluids. Then too, aluminum reflects as much as 
95% of radiant heat. That means it protects 
volatile products from costly evaporation losses. 


NON-SPARKING 


Flammable and explosive materials are safer 
when aluminum is used for jacketing or han- 
dling equipment, because aluminum is non- 
sparking and won’t burn. 


Suntide Refining Co. tower in platforming and 
rexforming unit—jacketed in Reynolds Aluminum, 


Of course, aluminum’s properties are impor- 
tant to chemical and petroleum processing men 
in other applications as well as jacketing. In 
process pipe, for example, where Reynolds 
Aluminum’s light weight and weldability saves 
hundreds of man-hours on installation. Tanks 
and vessels, heat exchangers, are all using more 
and more aluminum, too. 

For details on how Reynolds Aluminum can 
help you, or for technical service, call your local 
Reynolds office or write to Reynolds Metals 
Company, P.O. Box 2346-CJ, Richmond 18, 
Virginia. 


REYNOLDS ALUMINUM 


Watch Reynolds new TV Show “Harrigan & Son", Fridays; also ‘‘All Star Golf’, Saturdays—ABC-TV 
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Now, a new split-body valve 
makes possible a flexible inter- 
mix of Honeywell valves and ac- 
tuators=a combination designed 
for both economy and perfect matching 
of valve to application. For example, ery 
you can get the split-body valve hs 
with cost-cutting, clamped-in seat rings, i 
separable flanges and the new cyl- @¥ 
inder actuator. Or perhaps your ‘= 
application calls for the split-body with 
fixed flanges and the economical 
diaphragm actuator. With high 
temperatures, you’d probably 
»g prefer this globe body valve, 
Li) with either the cylinder or 
? diaphragm actuator. In any 
case, the completeness of the 
Honeywell line lets you select 
the valve-actuator combination 
that’s exactly right for the job... 
without pushing a valve beyond 
its design limits, without pay- 
ing for more than you need. 
Write for Bulletin B-802-1. 


Minneapolis-Honeywell, Fort Washington, Pa. 
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in high- 


Weather. Water. Heat. Ozone. Corona. Cold. Fire. 
Abrasion. Chemicals. Oils. Sunlight. 


Why do Every inch of high-voltage cable you install may 
be subjected to hazards like these. 


d Only you know which of these are the worst 
you nee threats to the cable you use, in your locality, and 
th 9 under your operating conditions. 
em . So you need a choice of protective coverings. 
You get this choice—inside and out—on single- 
conductor and multiple-conductor cables from Rome 


Cable. 
You tailor the cable to the job, not the job to the 


CHOICE OF INSULATION 
Rozone? This premium oil-base insulation has had many years Rozone A? This is also classified as an ozone-resistant insulation 
of service and has proven itself as a high-voltage insulating com- but has a synthetic rubber compound which is especially resistant 
pound. Rozone offers high resistance to corona, ozone, water, to heat and cold. Butyl rubber has a chemical structure which 
and has high dielectric and impulse strength. Rozone is a long- * provides exceptionally high resistance to the cutting action of 
lived insulation and maintains its desirable characteristics over ozone. Rozone A has a higher temperature rating than Rozone 
many years of operating service. and is recommended as insulation for power and control cables 
at voltages up to 15 kv for operation at a maximum conductor 
temperature of 85°C. 











voltage DO 


cable, when you have this choice. And Rome Cable 
is one of the very few manufacturers who offers you 
a choice of butyl-base or oil-base insulation. 

For example, four of the more popular combina- 
tions are described below. Which one’ is the right 
one for you? 


A FURTHER CONVENIENCE you get from Rome 
Cable Division of Alcoa is our “off-the-shelf” de- 
livery of several sizes of single-conductor cable. Any 
time you need it, you can get 5- or 15-kv Rozone- 
Roprene covered cable—delivered from our stock- 
pile, in any length. 


er Ca 


FREE LITERATURE. To help you choose the most 
profitable cable for, your next job, send for our 
“Guide to Representative Wire, Cable and Conduit.” 
Also available is a bulletin, “Shielded High-voltage 
Power Cables,” which emphasizes our Roseal jacket- 
ing. 

For either booklet, call your local sales office, or 
write to Rome Cable Division of Alcoa, Depart- 
ment 22-100, Rome, New York. 


ROME CABLE 
DIVISIONOF ALLCCOA 


CHOICE OF JACKETING 


Roseal? This is an excellent sheathing compound where resist- 
ance to abrasion, moisture, weathering, oils, and most chemicals 
is what counts. It is especially recommended as a nonmetallic 
sheath over shielded power cables and can be satisfactorily used 
either underground or overhead. 


Roprene? Rome’s neoprene synthetic rubber compound is noted 
for its resistance to high temperatures, acids, oils, alkalies, and 
sunlight. Ozone-resistant Roprene, unlike fibrous coverings, does 
not need to be cut back at terminals and splices, and because of 
this, provides complete protection to the exposed ends. 
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VALUES 
QUALITY CONTROL 


Quality control influences 
every G.E. operation, from 
order receipt to shipment. 


PRODUCT INNOVATION 


Product research and de- 
velopment is advanced in 
all 98 G.E. laboratories. 


¢ ? - r ar ry 
i < y) mind 
» VSCCITI Plannin} 


Customer-oriented applica- 
tion engineers assis? you 
with systems integration. 


ANALYTICAL 
ENGINEERING 


The latest tools of process 
analysis are available for 
studies of your problems. 


INSTALLATION AND 
SERVICE ENGINEERING 


Expert on-site assistance 
gives you smoother instal- 
lation and earlier start-up. 


SYSTEM CO-ORDINATION 


G.E.’s systems experience 
focuses’ the full Company 
capabilities on your order. 


NATION-WIDE 
SERVICE SHOPS 


More than 50 G.E. Service 
Shops offer you ‘round-the- 


clock maintenance service. 


PROMPT DELIVERY 


Accurate delivery cycles put 
your new G.£. equipment 
to work for you-—on time. 


~ VALUE ANALYSIS — 


Value Analysis gives you 
optimum combination | of 
product value and economy. 
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G-E SYNCHRONOUS MOTORS give you 
lowest-cost shaft power for many com- 
pressor and blower applications. Initial 
cost is low, efficiency is high, and installa- 
tion is fast and inexpensive. 
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How General Electric System Planning 
Helos You Reduce Process Costs 


Today’s cost squeeze in the petroleum and chemical process industries can 
be minimized when the experience and know-how of General Electric system 
planners is used in selecting your key process drives. G-E system planners 
will analyze your processes and help you design systems in which equipment 
capabilities are efficiently and economically matched to your particular 
process requirements. By taking advantage of G-E engineering assistance 
during the earliest planning of your new processes, you will be able to give 
well-defined systems guidance to your engineering contractor or consultant. 





FOR EXAMPLE, GENERAL ELECTRIC SYSTEM PLANNERS recently recommended 
three gas turbines to drive key compressors and blowers at a new ethylene 
process plant. These three 13000 hp G-E turbines are not only providing 
reliable shaft power but also a power bonus by economically supplying hot 
gas for heating process air and making steam. Designing such flexible, cost- 
saving equipment into your process system at the very beginning can also 
reap big operating benefits from your investment. 


FOR DETAILED INFORMATION on how General Electric system planning can 


help reduce your process costs, call your local General Electric Industrial 
Sales Office. General Electric Company, Schenectady 5, N. Y. pa 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


GENERAL ELECTRIC GAS TURBINES recently installed 
at a new ethylene process plant are providing reli- 
able, continuous service plus a power bonus by sup- 
plying hot exhaust gases for making process steam. 
Application of G-E gas turbines in your process system 
can provide similar operating benefits. 


NEW TRUE MASS FLOWMETER NEW CUSTOM '8000’* motors with 
measures fluid streams directly in special Polyseal* insulation sys- 
pounds, eliminates the time-con- tems may permit you to use lower- 
suming—and sometimes erroneous cost enclosures. 

—conversion of volume to weight. *Trade-mark of General Electric Co. 





Announcing... 


A TECHNICAL CONFERENCE ON 


Under the joint sponsorship of 


MIDWEST RESEARCH INSTITUTE and 


Hotel Muehlebach, Kansas City, Mo. 


Challenging, loaded with potential and, 
more often than not, darned troublesome. 
That’s how most chemical engineers in in- 
dustry are apt to describe the host of new, 
complex mathematical, physical, chemical 
and engineering techniques and knowledge 
spawned by our swiftly advancing technol- 
ogy. 

Reason: Though sure to make chemical 
engineers more effective operatives, these 
techniques weren’t in the curricula when 
most of today’s practicing engineers were 
in school. Thus, they now must be learned 
in the rough and tumble of everyday engi- 
neering practice. 

Recognizing this situation, CHEMICAL 
ENGINEERING has teamed with the Midwest 
Research Institute to present a two-day con- 
ference on key aspects of “The New Chem- 
ical Engineering.” This pioneering meeting 
will present to practicing engineers ten es- 
pecially prepared technical papers covering 
the new chemistry, the new mathematics 
and the new tools of the engineer. 

To make all four sessions of maximum 
value to participants, each attendee will 
receive a complete set of preprints of these 
papers and ample time for questions and 
discussion has been allowed. No simultane- 
ous sessions, which compete for attendees’ 
interest and attention, will be held. 

One paper on chemistry and one on math- 
ematics will survey and review aspects of 
each discipline that are, or soon will be, im- 
portant to the chemical engineer. Other pa- 
pers in the initial-day meetings emphasize 
significant specifics in both chemistry and 
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Chemical 
ngineering 


November 29 and 30, 1960 


math. Solid-state chemistry, an area of 
considerable recent technical innovation, 
will be covered in the session on “The New 
Chemistry.” Mathematics of control loops 
and numerical analysis will be featured 
when the conference explores “The New 
Mathematics” in depth. 

In the two final-day sessions on “The 
New Tools of the Engineer,” systems engi- 
neering, process kinetics, information re- 
trieval, process statistics and operations 
research will be handled by experts. 

Attesting to the caliber of the authors is 
the fact that two of them have been named 
as Schoch Lecturers, an honor shared by 
only five outstanding chemical engineers. 

Keynote speaker at the conference will 
be S. D. Kirkpatrick, consulting editor of 
the McGraw-Hill series of chemical engi- 
neering texts and former editorial director 
of CHEMICAL ENGINEERING and Chemical 
Week. Featured speaker at the conference 
banquet will be Vice-Admiral W. F. Raborn, 
who heads the Navy’s Polaris missile pro- 
gram. Admiral Raborn will speak on this 
extremely successful technological achieve- 
ment, illustrated with a sound movie and 
slides. 

Fee for this important and timely con- 
ference of $50 ($45 for those who preregis- 
ter by November 21) covers attendance at 
the four technical sessions, two lunches, a 
cocktail party, the banquet and a tour of 
Midwest Research Institute facilities. Each 
registrant will also be supplied with a set of 
preprints of the ten technical papers in a 
souvenir briefcase. 
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THE NEW CHEMICAL ENGINEERING 


The Program For The Conference 


(Registration desk open from 6 PM, November 28 to 4 PM, November 30) 


Tuesday, November 29 
9:30 AM, First Session 


Welcome, M. H. Thornton, Midwest Re- 
search Institute 
Keynote Speech, S. D. Kirkpatrick, Me- 
Graw-Hill Book Co. 
The New Chemistry 
Survey of the New Chemistry, Nor- 
man Hackerman, Univ. of Texas 
Solid State Chemistry, Rowland 
Johnson, Texas Instruments Inc. 


12:15 PM, Lunch 
1:45 PM, Second Session 
The New Mathematics 
New Uses for Mathematics, J. S. 
Dahler, Univ. of Minnesota 
Mathematics of Control Loops, T. J. 
Williams, Monsanto Chemical Co. 
Numerical Analysis, Yudell Luke, 
Midwest Research Institute 


6:15 PM, Reception and Cocktail Party 


7:00 PM, Banquet 


C. N. Kimball, president, MRI, presid- 
ing. Vice-Admiral W. F. Raborn, 
U.S.N., speaker. 


Wednesday, November 30 


9:00 AM, Third Session 


New Tools of the Engineer — I 
Systems Engineering, T. C. Wherry, 
Phillips Petroleum Co. 
Process Kinetics, Henry 
Univ. of Utah 
Information Retrieval, J. W. Perry, 
Univ. of Arizona 


Eyring, 


12:00, Lunch 


1:30 PM, Fourth Session 
New Tools of the Engineer — II 
Process Statistics, T. L. Koehler, 
American Cyanamid Co. 
Operations Research, J. C. Hetrick, 
Arthur D. Little, Inc. 


4:00 PM, Guided Tour of Midwest Research In- 
stitute (Buses leave hotel). 


5:00 PM, Tour Ends, guests returned to hotel. 


Conference fee is $50. However, your advance registration, postmarked no 
later than November 21, entitles you to a 10% reduction in exchange for 
your help in anticipating accommodations required. For registration infor- 
mation and hotel reservations write to B..C. Shaw, Midwest Research Insti- 
tute, 425 Volker Blvd., Kansas City 10, Mo. 
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CHEMICAL ISOLATION 


SPEED OF ACTION and high purity 
of product distinguish the two different processes for chemical isolation on the next page. 
In the first, a synthetic organic flocculant shows dramatic speed on a wide range 

of materials. The second is a petroleum extraction process 
yielding aromatics of extremely high purity. 





ACTION OF SEPARAN® organic flocculant is illustrated above. (Separan flocculant is a high 
molecular weight polymer of acrylamide with some replacement of amide by carboxylic groups. ) 
The molecules of the flocculant are represented as long chains containing numerous highly active 
sites. These sites have a high affinity for solid surfaces. Initially some active groups of the 
molecule attach themselves to the solids with a larger portion of the molecule extending 
into the solution. Agglomeration then begins in two ways—by bonding between the active 
groups of two separate molecules on different particles, or by the attachment of a molecule 


from one particle directly onto a second particle. Although this “bridging” is the major 
flocculation mechanism, Separan also tends to reduce the zeta potential (an expression of the 
electrical repulsion between particles). 





FLOCCULATION 


SYNTHETIC FLOGCULANT SHOWS WIDE-RANGE 


EFFECTIVENESS, SPEED 


Separan NP1O flocculant is remarkably effective on a wide 
range of suspensions, from solids in river water to minerals 
and chemical precipitates. It is effective even when the 
suspending solution is strongly acidic or basic, or of high 
solids content. Particles ranging from colloidal clays to coarse 
sands are flocculated by this material. 


Leaching operations create some of the most difficult liquid- 
solid separations encountered in the mining industry. Separan 
NP 10 is used on leached zinc calcines prior to the electrolytic 
refining and recovery of zinc. It is used in the neutral or 
primary leach thickeners as well as in a number of thickening 
applications during the purification of the zine electrolyte. In 
one large refinery, one to two pounds per day has made it 
possible to replace two to three men and to eliminate one 
filter press operation in the zinc solution purification step. 


Separan NP1O is used in uranium mills to thicken the ore 


EXTRACTION 
ECONOMICAL UDEX PROCESS ENABLES BOTH LARGE AND 


pulp before leaching, to flocculate both acid- and carbonate- 
leached pulp, and to flocculate high grade precipitates. Many 
plants have increased the capacity of existing operations 
several times through the use of Separan NP10. In one in- 
stallation, use of Separan NP10 allowed the elimination of 
four thickeners, six out of seven filters, and two settling 
ponds. As a result, the operating costs at this location were 
lowered by $3000 a day. 

The paper industry, too, has realized significant savings by 
using Separan flocculants for: filler retention, process water 
clarification, improved save-all operation, and clarification 
of white and green liquors. 

Separan flocculants are generally adaptable to any operation 
which involves an aqueous liquid-solids separation such as 
thickening, clarification, and filtration. Examples include the 
production of alum, borax, phosphoric acid, magnesium, and 
the general area of industrial waste and water treatment. 


SMALL REFINERS TO ENTER PETROCHEMICAL FIELD 


Udex process, originated by Dow and developed for licensing 
by Universal Oil Products, is a selective liquid/liquid solvent 
extraction method for the separation and fractionation of 
aromatics from hydrocarbon mixtures. Extremely high prod- 
uct purity is obtained based on the solubility and selectivity 
differences between paraffins and aromatics in glycol solvents. 
Quality of the recovered benzene, toluene, and xylenes is of 
such high purity that in most cases the product will meet the 
specification for solvent grade material without further proc- 
essing. Udex products usually exceed ASTM nitration-grade 
specifications, 


The extraction solvents are Udex® brands of diethylene 
glycol, triethylene glycol, or dipropylene glycol, depending on 
the desired end product or feed-stock composition. These 
Udex polyglycols are high purity solvents developed specially 
by Dow for use in the Udex process. So selective are these 
solvents that several aromatics can be extracted simul- 
taneously at high purity levels. Reduced utility requirements 
also result from the high boiling point of the glycols. This 


allows direct distillation of the aromatics from the solvent. 
The glycols are noncorrosive, non-toxic, stable, relatively 
inexpensive, and readily available. 


Octane improvement is a continuing problem for refiners 
who must constantly upgrade gasoline to meet higher octane 
requirements. A number of Udex units are used to extract 
aromatics from petroleum fractions. These aromatics are 
then blended into gasoline to boost the octane rating. 
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The Dow Chemical Company, Midland, Mich., Chemicals Merch. Dept. 429AK10-17. 


Please send me information on Separan products... 
for Mining [] for Water Treatment [] for Pulp and Paper Oo 


Or for (please specify) 





THE DOW CHEMICAL COMPANY 





itl Company 


Midland, Michigan 











Address. 





City Zone 


See “The Dow Hour of Great Mysteries” on NBC-TV 





CHEMICAL ENGINEERING—October 17, 1960 


49 





Who counts ’em? 
CAMBRIDGE does... 


.. . because exact mesh count and mesh 
size are the trademarks of Cambridge 
INDUSTRIAL WIRE CLOTH. 


But, quality isn’t the whole story. When 
you call Cambridge for industrial wire 
cloth, you also get service . . . prompt 
answers to your inquiries . . . quicker 
deliveries . . . and an experienced Field 
Representative who follows up your order 
to make sure our product is giving you 
the best possible service. Let us quote 
on your wire cloth needs. We manu- 
facture wire cloth from any metal or 
alloy—including titanium— in nine basic 
weaves. Very likely, we have what you 
require in our warehouse right now. For 
samples or more information, call your 
Cambridge Field Engineer...he’s listed in 
the yellow pages under ‘“‘Wire Cloth’’. Or, 
write for FREE 94-PAGE CATALOG. 


The Cambridge 
Wire Cloth Co. 


Department G e Cambridge 10,Md. 


Manufacturers of Wire Cloth, 
Metal-Mesh Conveyor Belts, Wire Cloth Fabrications 
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GAR-LINE 
PENTON 
TANK LININGS 


for Corrosion 
Resistant Service 
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Typical Chemical Milling Tank 
Pentori*-Lined To Handle Hot Acids 


New GAR-LINE Penton Tank Linings offer 
economical, high-temperature protection 
against corrosion. Where only more ex- 
pensive materials were previously 
used, GAR-LINE Penton Tank Linings 
are proving their ability to perform 
as well as—and better—in many corro- 
sive exposures at high temperatures. 


Unique Properties. Mechanically, Gar- 
LINE Penton Tank Linings exhibit 
excellent tensile strength at high 
temperatures, good dimensional sta- 
bility and low water absorption .. . 
Chemically, they resist all inorganic 
acids except fuming nitric and fum- 
ing sulfuric. 


Applied by carefully selected and au- 
thorized applicators. The experience of 
these tank lining experts guarantees 
satisfactory GAR-LINE Penton instal- 
lation, prevents expensive failure due 
to improper application. Approved ap- 
plicators include: 

ABRASION & CORROSION —GOODALL RUBBER 


1205 N. McMasters Street 2050 N. Hawthorne Avenue 
Amarillo, Texas Melrose Park, Illinois 


AUTOMOTIVE RUBBER CO., HANSZEN PLASTICS 
INC COMPANY 


12580 Beech Road 
Detroit 39, Michigan 
BARTHEL CHEMICAL 
CONST., CO., INC. 
P.O. Box 1025 
Tacoma 1, Washington 
BELKE MFG. CO., INC. 
947 N. Cicero Avenue 
Chicago 51, Iilinois 


BITTNER INDUSTRIES, INC. 


91 Diaz St. 
P.O. Box 10265 
Prichard, Alabama 
BUCKLEY IRON WORKS 
21 Christopher Street 
Dorchester, Mass. 
BUFFALO LININGS 
73 Gillette Avenue 
Buffalo 14, New York 
CHEMICAL PROOF OF 
SEATTLE 
625 Alaska Street 
Seattle, Washington 


ELCHEM ENGRG. & MFG. LTD. 


2025 James Street 

Burlington, Ontario, Canada 

ELECTRO CHEMICAL 
ENGRG. & MFG. CO 

750 Broad Street 

Emmaus, Pennsylvania 

THE FORTUNE COMPANY 


1906 N. Mosley 
Wichita 14, Kansas 


835 S. Good-Latimer 
Expressway 

Dallas, Texas 

INNER-TANK LINING CORP. 

4777 Eastern Avenue 

Cincinnati 26, Ohio 

MAURICE A. KNIGHT 

Kelly Avenue 

Akron 9, Ohio 

MERCER RUBBER 
CORPORATION 

Highway 46, Cor. Huyler 

Little Ferry, N. J. 

METALWELD, INC 

Scotts Lane & Abbottsford Rd. 

Philadelphia 29, Pa. 

PARKER BROTHERS, INC. 

7044 Bandini Bivd. 

Los Angeles 22, California 

PLASTIC APPLICATORS INC. 

7020 Katy Rd. 

P.O. Box 763i 

Houston 7, Texas 

RUBBER MILLERS, INC. 

707 S. Caton Avenue 

Baltimore, Maryland 

vo song METALLIZING 

625 S. Sarah Street 

St. Louis 10, Missouri 

ae ENGRG. & MFG. 


0. 
Watertown, New York 


investigate GAR-LINE Penton Tank Lin- 
ings as the answer to your corrosion 
problems. For more information, con- 
tact the applicator nearest to you. Or, 
write for data on Penton; information 
also available on Teflon Anti-Stick and 
Teflont Tank Linings. Special Prod- 
ucts Dept., Garlock Inc., P.O. Box 
612, Camden 1, New Jersey. 


*Registered Trademark, Hercules Powder Company 
fRegistered Trademark, The DuPont Company 


October 17, 1960—Cuemicat ENGINEERING 








NEW |varway/No, 130 


IMPULSE STEAM TRAP 


saves money 
saves time 

saves space 

saves work 


It’s new! It’s the ultimate in steam trap simplicity, 
economy and efficiency. Yarway offers you the new all-in- 
one No. 130 Impulse Steam Trap—combining steam trap, 
strainer and blow-down valve in one small body. No 
other steam trap combines such cost-saving, work- 
saving features. 

This No. 130 Impulse Steam Trap is designed specifi- 
cally for those thousands of light condensate load applica- 
tions such as steam main drips, steam tracer lines, meter 
boxes, and other applications where the Yarway }4” 
No. 30 trap has proved so successful. 

Check these features—replaceable trap valve-seat 


YARWAY IMPULSE® STEAM TRAP assembly, all stainless steel construction, woven stainless 
’ 


steel strainer, Allen wrench-operated blow valve, good 


STRAINER AND BLOW VALVE Ae for all pressures 8 to 600 psi, small size, light weight— 


Plus savings up to 30% over ordinary trapping 


ALL COMBINED IN ONE SIMPLE UNIT hook-ups. 


Want to try a Yarway No. 130 for 90 days Free? 
Just send the coupon today. 





not this... or this... only this 


FREE 90-DAY YARWAY NO. 130 TRAP TRIAL — SEND TH/S COUPON TODAY 





YARNALL-WARING COMPANY Name 
130 Mermaid Avenue, Philadelphia 18, Pa. Title 








Yes, we'd like to have a 14” YaRway Company 
No. 130 Trap for 90 days FREE. Please 
arrange it. 


Address. 








City. 
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How high speed gas turbines 


make possible new Solar 


centrifugal compressor for industrial use 


by Leon Wosika, chief of preliminary design 
and John Glessner, project engineer 
Solar Aircraft Company 


The development of the high-speed industrial gas tur- 
bine is resulting in improvements in industrial equip- 
ment used in conjunction with these prime movers. 

A practical centrifugal compressor for the low- 
volume range is one of the first of these developments. 

Traditionally, reciprocating compressors have been 
used in the range from 500 to 1000 hp when suction 
pressures are from 200 to 800 psi and volume flows are 
100 to 1000 cubic feet per minute at suction tempera- 
ture and pressure. 

It has long been 
known that a centrifu- 
gal compressor would 

e less expensive to 
own and operate in this 
range if high speed 
drivers were available. 
For example, direct 
drive speeds from 
steam turbines have 
been limited to 10,000 
to 12,000 rpm. When 
gears are used to obtain 

high speeds, their cost and complexity has made the 
compressor-set look less attractive. So, in the range from 
100 to 1000 suction cubic feet per minute, a low speed, 
conventionally designed centrifugal would have to 
employ compressor rotors of perhaps 15 inches in diam- 
eter, and would necessarily have very long, narrow flow 
passages — resulting in poor efficiency. 

Now, however, the availability of industrial high 
speed drivers, particularly the Solar Saturn T-1000 gas 
turbine engine, has provided the impetus for Solar to 
design and build a line of efficient centrifugal compres- 
sors for the low volume range. The compressor uses 
compressor rotors seven inches in diameter. At approxi- 
mately 20,000 rpm, wheel tip speed is only slightly over 
600 feet per second, resulting in low pressure ratios per 
stage. High rpm and low tip speed plus careful design 
result in a high efficiency of 70 to 75 per cent. 

High efficiency is not the only immediate advantage 
of Solar’s compressor. When it is coupled with a gas tur- 
bine in the 500-1000 hp range, no gearbox is necessary 
since the turbine rotating speeds of about 20,000 rpm 
match those of the compressor. 

Together, the two machines make a lightweight, 
compact package —in the case of the Saturn T-1000 
turbine, less than 7000 Ibs and 300 cubic feet. This fac- 
tor makes transportation and installation much easier 
and more economical than with the traditional compres- 
sor installation. 


54 


This portability makes central maintenance in a 
convenient, well-equipped shop a practical reality. In 
addition, the small size, light weight and absence of 
unbalance forces minimize foundation requirements. 

A truly unique feature of the compressor is its modu- 
lar design—the use of interchangeable staging to 
accommodate changing pressure and flow characteris- 
tics. High efficiency is maintained over the entire range 
of flows, 100 to 1000 suction cubic feet per minute, by 
use of pre-engineered, off-the-shelf compressor stages. 
Each stage is designed for a different flow, but is 
mechanically interchangeable with any other stage. 

Several advantages result from modular design: 
(1) It reduces costs, mainly through volume produc- 
tion of parts and improved manufacturing methods. 
(2) It gives the compressor extreme service flexibility 
by allowing the quick change of stages in the field to 
accommodate new flows and pressures. (3) It allows 
anien delivery because all parts may be shipped directly 
rom stock with no factory modifications necessary. 
(4) It tends to increase reliability and efficiency 
through repetitive manufacture of standardized parts. 

If you wish additional data on either the compres- 
sor or the Saturn T-1000 turbine, or both, write Dept. 
H-164, Solar Aircraft Company, San Diego 12, Calif. 


Solar Centrifugal Compressor 


SOLAR 


AIRCRAFT COMPANY 





A subsidiary of international Harvester Company 
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Falls Industries provides this 32-page report to keep 
busy processing people up-to-date on the latest designs and 
costs of impervious graphite processing equipment. Six- 
teen different types of equipment are covered from Hydro- 
chloric Acid Absorbers and Cross-Bore Heat Exchangers 
to Rupture Disks and Thermowells. Information supplied 
includes standard sizes, dimensions and costs. 


Because Falls Industries is so active in developing new 
and improved impervious graphite processing equip- 
ment, this cost and standards report is periodically 
revised. This present report is the third revision since 
this service was inaugurated. It is available on request 
to Engineering Department ... 


FALLS @ INDUSTRIES, Inc. 


Solon, Ohio ° 


Phone: CHurchill 8-4343 ¢ 


TWX: CGN-FS-720 





Vacuum-pres- 
sure process 
thoroughly im- 


pr tes coils ox 


with epoxy resin. 


A complete line of integral HP motors: 
dripproof protected—totally enclosed— 
and explosion proof 


ELLIOTT 
c-W MOTORS 


conservatively designed, rugged/y built, 
highest quality throughout 


The extra service users enjoy from Elliott C-W 

motors is due to the conservative design, precision 
manufacture and high-quality materials of these machines. 
For most applications, the dripproof-protected type 

gives dependable service. Where conditions are 

more severe the totally-enclosed or explosion-proof 
construction may be required. Recently added to the line 
are the EPA-SEAL epoxy insulated C-W motors 

for service where moisture or corrosive atmospheres 
demand superior insulation. 


ELLIOTT 


Crocker-Wheeler Plant 
oO Jeannette, Penna. 
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HOKE REPORTS ON FLUID CONTROL 





WE'VE TOSSED A NEW BALL INTO AN OLD GAME 





Do You Have A 
Bomb In Your Lab? 


In the process industry, sampling 
cylinders are occasionally referred 
to as bombs. In recent months, this 
misnomer has been, unhappily, 
pretty close to the truth. Some mili- 
tary surplus, low carbon steel, two- 
piece cylinders have found their way 
into industry and have been used 
beyond their rather limited capabili- 
ties. Unfortunately, several serious 
accidents have spotlighted this use 
as a very real safety problem. 


Since sampling is such a serious 
business, we have perfected, for 
maximum safety, a seamless, one- 
piece cylinder. This unabashed dec- 
laration of excellence has sound 


basis in fact — the entire cylinder is 
formed from a single piece of seam- 
less type 304 stainless steel tube. To 
quell the qualms of process men, 
sample contamination is practically 
nonexistent, and the cylinder resists 
destruction from most corrosives. 


As a further safety guarantee, all 
standard sampling cylinders are 
fabricated to meet ICC and other 
safety regulations. Standard cylin- 
ders are available at pressures to 
1800 psi (10 ml. to 1 gallon), but 
higher pressure cylinders can be had 
on special order. 


If you’d like additional information 
on Hoke cylinders, plus a detailed 
paper on the various methods of 
collecting samples from process 
lines, drop us a line. We’ll also 
include details on special cylinder 
valves, outage tubes and other 
cylinder accessories. 











The technique of molding 
polyvinyl chloride into ball 
valve parts is old hat. Even the 
unplasticized compounds of 
type I PVC have been kicked 
around for a while (with minor 
successes). But until now, no 
one has booted the ball for 
a goal. 


Perseverance, determination, 

and the pursuit of economic 
reward have prompted us to 

offer a line of ball valves 
molded of the toughest grade 

of type I, unplasticized PVC. 

There are no foreign agents to 
contribute to a corrosive demise, even 
in most caustic services. It even meets 
the proposed new ASTM specification 
and has a tensile strength of 8500 psi. 
Those who have had PVC piping 
problems will profit from the new 
molding process that gives these 
Hokes dimensional stability and very 
high impact strength. Sensitive 
systems, human and otherwise, are 
safe from contamination —they’re ab- 
solutely non-toxic. We’ve set 140°F. 
as the operating temperature limit, 
but occasional excursions to 160°F. 
won't do any harm. 


All standard models are supplied with 
a concentric hole drilled thru the ball. 
They can be heat welded, or solvent 
bonded right in the line. Piping hook- 
up is even simplified by their coupling- 
like assembly. Your assistant can fit 
each half of the valve to a pipe end, 
then reassemble the valve without 
having to turn the pipe. Pressures to 
125 psi are duck soup for these valves. 


A maintenance man’s delight, they 
can be cleaned and have their seats 
changed without leaving the pipe. 
Their light weight makes them ideal 
for use on long, unsupported spans 
of pipe. 


Size-wise, we’re offering them in %, 
34, 1, 1%, 2, and 8 inch sizes, all NPT 
female connections. 


You will command the eternal admi- 
ration of your colleagues when you 
install these valves. Be the first to 
show your rightfu! status by ordering 
a shiny new Hoke polyvinyl chloride 
ball valve. If pride of ownership 
hasn’t motivated you at this point, 
the mere fact that you are behind the 
scientific times should move you to 
find out more. 


It isn’t necessary to tell us why you 
want the additional information. 
Just check the coupon below. We'll 
forward the facts in a plain, brown 
envelope. 





FREE! A STEADY 
FLOW OF FACTS! 


Further flow features, and inter- 
esting technical topics are care- 
fully covered in Hoke’s technical 
publication, the FLOW SHEET. 
It’s free, but worth millions! To 
get the full benefit of our engi- 
neering and editorial efforts six 
times a year, mark your “X” in 
the proper box. 











Hoke’s Performance Guarantee — Every Valve Leak-Tested! 





HOKE, INCORPORATED 


39 Piermont Road, Cresskill, N. J. 





Send me complete information on the Hoke products checked below: 


TITLE 





PVC Ball Valves NAME 
Sampling 
Cylinders COMPANY 





ADDRESS 





0 

0 

(0 Flow Sheet 

(-) FREE Corrosion Slide 
Rule 

0 


CITY 


Complete Catalo, 
cease ’ 
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ROTARY _ 


KILNS 


Proven design and construction for processing a wide 
variety of materials—pre-heating—and waste disposal 


Bartlett-Snow continuous kilns are ideally suited for calcining 
ores, petroleum coke, and crystalline chemical salts; nodulizing 
ores, applying ceramic coatings to granulated materials and per- 

Two Bartlett-Snow Rotary Oil-Fired forming a wide variety of other oxidizing and mildly reducing 
pam Ree ss eaerges operations. Temperatures from 1000°F. to 2900°F. 

Rotary batch kilns are used for batch heating and drying, also 
pre-heating charges for electric. furnaces. They bring the furnace 
charge up to temperature with inexpensive gas or oil fuel, short- 
ening the furnace cycle. Waste disposal kilns provide an efficient, 
economical method of disposing of combustible sludges and 
other industrial wastes. 

Complete laboratory facilities to help you improve your old, 

or develop new techniques and processes. Let us work with you 
Rotary Waste Disposal Kiln Showing on your next job! 


Skip Loader and Brick Ash Collec- 
tion Chamber. 


\ 
DESIGNERS . THE C.O. BARTLETT & SNOW CO. 


ENGINEERS » 6215 Harvard Ave., Cleveland 5, Ohio 


FABRICATORS // ) 
y DRYERS ¢ COOLERS * CALCINERS * KILNS —= \\,_ Bulletin No. 118 gives 


sy 
ERECTORS / ‘full details. Send 
/ \ for a copy Today. 
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I'm the Es6o Solvents Expert 
on Odor Control. 


Not only that, but the solvent 
odor is terrible...and frankly, 
the delivery Service 


: Hello. My name's 






































You can solve these problems with our ) | Included among our many solvent services 
Ess0 Solvents noted for superior odor | | we have an Odor Panel of experte in each 
and high solvency. Delivered fresh and } | Esso refinery and research establish- \| 
uncontaminated from madern, yx ment: Every group is dedicated to the 
Conveniently located terminals ATX | | continuing improvement program for) 


——S == ; Esso Solvents.) ume 7- 
\ 3: eo oy a - A 
s A ON Wwe4sce Cu 





AY av 
v4 


If you neéd help with your production 
difficulties, contact your nearest Esso 
7 office. And tell em Nosey sent, you! 


—— 1, 
— 7», | 
‘ - "Ve Rces 
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PETROLEUM SOLVENTS 


ESSO STANDARD, 


Division of Humble Oil & Refining Company, 
15 West 5ist Street, New York 19, New York 











In Industry after Industry....ESSO RESEARCH works wonders with oil” 
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LaBour Type DPL as pictured here is 
the modern, improved counterpart of the 
first self-priming pump ever offered to the 
chemical industry. Nearly 40 years of 
experience in hundreds of plants all over 
the world have proved the reliability and 
efficiency of this unit to the satisfaction 


of a whole generation of engineers and 
operating men. 

If you’re looking for assured performance 
and dependable, trouble-free economy, you 
can play safe by specifying LaBour for 
your toughest jobs as well as for routine 
applications. Ask us for details. 


ORIGINAL MANUFACTURERS OF THE SELF PRIMING CENTRIFUGAL PUMP 


THE LaBOUR COMPANY, INC. . 
WHITE PIGEON, MICH. e 


ELKHART, INDIANA 
LONDON, ENGLAND 
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How would you conduct these 
difficult oxidation reactions? 


PARTIAL OXIDATION: 


Aromatic alcohol to aromatic eg 


CH, OH 


CH3;-S-CH, + 


SELECTIVE OXIDATION: 


-2-() 


Organic sulfide to organic sulfoxide 


O 
ll 
2 >CH3—-S-CHsz 


Starch or cellulose --alcohol groups only-- 


to carboxyl groups 


H20H 





O 
f 
-O-C H 
\H 


OH’ 





Allied Chemical Nitrogen Tetroxide, an abundant source 
of oxygen, may be the answer to your oxidation problems ; 
it carries approximately 70% oxygen. Under mild condi- 
tions, half of this oxygen can be utilized; under more 
vigorous conditions, the total amount is available. 
Nitrogen Tetroxide is a truly low cost oxidizer for 
reactions typical of those indicated above. It can be used 
in solutions at very low temperatures, such as NO in N2Q,; 
in concentrated liquid form from —11° to 21° C.; in acids 


BASIC TO 
AMERICA’S 
PROGRESS 
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such as sulfuric and nitric; and as a gas in the form of NO, 
at elevated temperatures. 

With a minimum of N2O, content of 99.5% and less 
than 0.1% moisture, Allied Chemical Nitrogen Tetroxide 
is supplied in tank cars, one-ton, 150- and 125-Ib, cylinders. 

For application in your operation, write Allied Chemical. 

For specifications and local offices, see our insert in 
Chemical Materials Catalog, pages 475-482 and in Chem- 
ical Week Buyer’s Guide, pages 37-44. 


NITROGEN DIVISION 
Dept. NT15-5-1, 40 Rector St.. New York 6, N. Y. 
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“Buffalo” Type “BL” Fan 


Without a doubt — the dependable performance of quality built 
fans pays off in longer, more effective, trouble-free service. At 
Buffalo, we call this the “Q” factor...the highest quality you 
can get. Here are 3 examples of what this can mean to you... 


For supplying moderate pressure ventilating, air conditioning and 
air cleaning systems, the “Buffalo” Type “BL” Fan is ideal. From 
inlet through wheel to housing, the “BL” is engineered for quiet, 
efficient, economical operation. The “Buffalo” designed non- 
overloading characteristic assures stable output from free delivery 
to shutoff. Buffalo’s traditional durable construction assures long, 
maintenance-free life. Capacities to 500,000 cfm. Write for 
Bulletin F-104. 


For severe industrial service the “Buffalo” Type “CR” Fan is 
unsurpassed. Fan efficiency is increased by the same design 
factors that reduce wear to a minimum. A unique radial blade 


BUFFALO 


‘Buffalo’ Machine Tools to drill, 
punch, shear, bend, slit, notch 
and cope for production 

or plant maintenance. 


‘Buffalo’ Air Handling 
Equipment 

to move, heat, cool, dehumidify 
and clean air and other gases, 
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plus maximum streamlining through the entire fan accomplishes 
this dual purpose. Long, productive fan life is assured by Buffalo’s 
extra-heavy duty construction throughout. For full details, write 
for Bulletin FD-205. 


For rugged air and material moving jobs you can rely on 
“Buffalo” Industrial Exhausters. Special units will move hot gases 
from 200° F. to 850° F. For handling corrosive fumes, actual 
users prove that “Buffalo” Rubber-Lined Exhausters will outlast 
standard metal fans as much as twelve to one. Efficient material 
wheels are available for moving emery dust, saw dust, chips, long 
shavings and many other materials. There’s a “Buffalo” Industrial 
Exhauster to fit your “tough” application. Write for Bulletin FI-110. 


For full information on these and every type “Buffalo” Fan, 
call in your nearest “Buffalo” Representative. Or write us direct, 
outlining your air moving problems. 


FORGE COMPANY 


Buffalo, New York 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


‘Buffalo’ Centrifugal Pumps 
to handle most liquids and 
slurries under o variety 

of conditions. 
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Squier Machinery 

to process sugar cane, coffee 
and rice. Special processing 
machinery for chemicals, 





HANDLES “MOON” TEMPERATURE EXTRBMES! 


s 





MILLIONS OF 
New low temperature insulation handles jobs CLOSED CELLS 
in — 300° F. to + 220° F. range MAKE U-200 


Of course, this new Unarco U200 insulation is not in use on the moon... 

but it could be, because it handles temperature extremes even greater than 6 Waterproof 
would be required on this bleak island in space.* What’s more U200 does it 

without thermal shock effects anywhere along the line. Vaner Resistant 
A new, extremely lightweight, closed cell synthetic, U200 has excellent heat P 

and chemical resistance. Its K factor is only 0.14 at 70° F. mean temper- roe 

ature ... lowest on the market. Density is only 2.3 Ib. per cubic foot. Yet Efficient 

this remarkable, new material has high compressive and flexural strength. 

It’s non-toxic and easy to handle, too. Lightweight 

Try it just once and you'll see how ey and easily it can oe cut and 

applied with a very minimum of standard hand tools. It can actually reduce 

application costs by as much as 50%. e Easy to Handle 
Available in accurate, half-round sections; in nominal thicknesses and in 
standard pipe sizes. Individual sections 36 inches long. Also available in 
12” x 36” block form—1" to 5” thickness in 44” increments. 

(*) —243° F.to +214° F. Estimated moon temperatures as listed in a leading American encyclopedia. 
Get complete engineering specifications and other details before another day goes by. 
Write today on your company letterhead for Unarco Bulletin No. U200-1. 


*Closed cell content of 85% plus, 


UNARCO PRODUCTS 


e@ UNIBESTOS, Amosite Asbestos 
Pipe Covering and Block « Calcium 
Silicate Pipe Covering and Block 
© 85% Magnesia Pipe Covering 
and Block « Mineral Fiber Block « 
Wrap-On Insulation ¢ Lace-On Insu- 
lation ¢ Turbine Blankets © Insu- 
lating and Finishing Cements e 
Asbestos Textiles ¢ Packing and 
Gasketing. 


UNION ASBESTOS & RUBBER COMPANY 
Fibrous Products Division « Dept. 258, . Bloomington, Illinois. 
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ACCURATE 
METERING 
DIRECT 

YIN POUNDS! 


In the measurement of Ethylene, liquid and 
gaseous; Propylene, liquid and gaseous; Methane; 
Natural Gas; Nitrogen; Freon, liquid and 
gaseous; Oxygen; Helium; Kerosene; Propane; 
Butane; Naphtha; Carbon Dioxide, liquid 

and gaseous. 


“ARE YOU GOING TO DETERMINE VOLUME? OR WEIGHT? 
WHICH IS THE MORE TANGIBLE?” 


The BS&B True Mass Flowmeter satisfies the long-felt need for 
an accurate, economical meter which measures industrial liquids 
and gases by metering weight—not volume. It gives you a direct, 
immediate, accurate reading in pounds. No correction factors are 
necessary for pressure, temperature, super-compressibility, or any 
other variable which affects conventional metering devices. And 
there are no in-between calculations. 


Fluid flows into one end of the meter and out of the other. Be- 
tween inlet and outlet are the sensory and registering instru- 
ments. It’s as simple—and complex—as that. The complexity 
is in the meter—not in the assumptions you must make, the 
recordings you must have, the calculations you must perform to 
get a delayed reading of uncertain accuracy. Which makes more 
sense? Determining volume? Or weight? Like to know more? 
Write immediately for all the facts. 


WRITE FOR ILLUSTRATED BROCHURE 
ii] a S S 0 W i) p e f BLACK, SIVALLS & BRYSON, INC. 
MASS FLOWMETER SALES 





P.O. Box 1714 Dept. $-N10 
Oklahoma City, Oklahoma 








STICK-PROOF OPERATION EVERY TIME with Homestead® 
Lever-Seald Quarter-Turn Plug Valves. Homestead’s powerful lever and 
screw principle assures positive action. ..even under the most severe 


temperature, pressure and fluid conditions. It also guarantees added protection 
to the sealing surfaces and longer life, because the plug is firmly seated in 
the body in either open, closed, or throttle positions. And Homestead’s straight 
line flow of fluid minimizes pressure drop. For extra long valve life on corro- 
sive or erosive services where a non-lubricated valve is preferred, specify 
Homestead Lever-Seald Plug Valves. Mail coupon for more information. 


Please send Reference Book 39-3 and prices on all 


Tih . types of Homestead Lever-Seald Valves. 


HOMESTEAD VALVE MANUFACTURING COMPANY 
“Serving Since 1892” 
P.O. Box 121, Coraopolis, Pennsylvania 
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Chemical Processing Installations... 
Faster...Easier...More Economical 


WHEN YOU START WITH 
FANSTEEL STANDARD 
STOCK EQUIPMENT 


Setting up a new processing line? Need a con- 
denser? A bayonet heater, thermowell or any 
other tantalum acid-proof equipment? You don’t 
have to start from scratch. 

You can start with a standard Fansteel unit 
—delivered from stock. For most normal 
applications, you'll find just the size, just the 
design of tantalum equipment you need in 
stock at Fansteel. 

You get delivery in a hurry . . . there’s no delay 
in setting up new installations . . . little inter- 
ruption to production schedules when replacing 


equipment. It’s the easy way...and it’s the 


economical way. 

As the oldest and largest manufacturer of 
acid-proof tantalum equipment, Fansteel is able 
to produce in quantities that mean substantial 
savings. You eliminate at the outset the high 
costs of designing and building custom units. 
And you also get the benefits and economies of 
doing business with the only supplier of tantalum 
equipment who performs the entire job—from 
ore to metal to the finest corrosion control equip- 





IMMEDIATE DELIVERY ON THESE SIZES 
FANSTEEL TANTALUM EQUIPMENT 





TAPERED 


Single Tube 


Length 


ment available. 


4 BAYONET HEATERS 





THERMOWELLS 


Diameter 





CONDENSERS ot 





1" Stocked Tubing of 
These Di ters are C 
1% 


" Giesrancs 


1%” 


i 











With Any of These Stocked 
Flanges for Quick Fabrication 











North 





Length Diameter 30” xs 
48” » 
3”-wide end a . 
2” -narrow end 60 
6"-wide end 
2”-narrow end Three-Tube 
8”-wide end Length Diameter 
4” -norrow end 2" 
1%,” 


[ 2%" J ame] | om] 
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FANSTEEL METALLURGICAL CORPORATION 


1ois, U.S.A 
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What's new in 
Metal Treatments 
Tale Mm A celallale ig 


Quite a few things. For example, 
there’s the use of Becco Am- 
monium Persulfate in etching 
printed circuits. Seems the ma- 
terial works a lot better — at less 
cost — and with none of the haz- 
ards of the ferric chloride solu- 
tions conventionally used. 

Then, there’s the problem of 
pickling copper and brass. Lots of 
pickling agents will do this — only 
trouble is, you’ve got to paint or 
plate or do whatever you’re going 
to do with the metal rather quick- 
ly. Or else. Or else it will tarnish 
or oxidize and you’re in the pickle 
all over again. 

Not so with Ammonium Persul- 
fate. Cleans fine. Puts a mild etch 
on the surface, too, for better 
paint or plating bonding. More 
important, perhaps, is the fact 
that the metal resists retarnish- 
ing for up to two weeks. Ideas? 

We hope so. What’s more, we’ve 
got several booklets to help spur 
you on. They're free—use the cou- 
pon below to order. 

No. 39 and 51—Surface Treatment 
of Metals with Peroxy- 
gen Compounds. 

No. 86 — Improving Properties of 
Copper and Brass Sur- 
faces. 

No. 97~Paddie Etching of 
Printed Circuits with 
Ammonium Persulfate. 

No. 99 — Tank Immersion Etching 
of Printed Circuits with 
Ammonium Persulfate. 

No. 102—Etching of Pri 
cuits with 
tivated Persu 





BECCO CHEMICAL DIVISION, FMC 
161 EAST 42ND STREET 
NEW YORK 17, NEW YORK 

Gentlemen: Dept. CE-E 
Please send me the following free 
bulletins: 

(0 39 and 51 0 86 

0 97 0D 102 0 99 


| ___ee OREN o 


Products and services can y 


PEROXYGEN? 


Fact is, ‘“‘peroxygen” is a word 
that Becco uses to indicate 
that we can tie oxygen onto 
just about anything. 

How come? Well, years of 
experience in producing Hydro- 
gen Peroxide has produced an 
affinity between Becco and 
oxygen — an affinity we have 
capitalized on to give you com- 
pounds that will provide a ready 
source of oxygen — wherever, 
however and whenever you 
need it. 

We have a good number of 
such compounds on the 
shelves. Quite a few others are 
in development. Still others are 
merely in our minds, but we 
can begin drawing them out if 
you’re interested. 

We hope you are interested. 
But we’ll never know—unless 
you fill in the coupon below 
and mail it to us. Why not? 


BECCO « 


BECCO CHEMICAL DI 
161 EAST 42ND STREET 
NEW YORK 17, NEW YORK 


Dept. CE-D 





Gentlemen: 
Send me more information about Becco 
Peroxygen Chemicals. 


es 
PURI cree 
ADDRESS 
CITY. 


ZONE STAT En 





Becco’s Four-Fold Engineering 
Service Program —offered free 
—includes: 


1. Comprehensive survey of 
your facilities. 


2. Specific proposal with 
recommendation of 
proved equipment and 
where it is obtainable. 


3. Installation supervision 
by Becco. 


4. Periodic inspection and 
permanent service. 


Can you use this free Becco 
help, based on more years of 
experience with bulk handling 
of H,0, than any other manu- 
facturer? Use the coupon to 
let us know. 
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BECCO CHEMICAL DIVISION, FMC 
161 EAST 42ND STREET 
NEW YORK 17, NEW YORK 
Dept. CE-B 
Gentlemen: 


Please tell me more about your Four- 
Fold Engineering Service. 


ESE Oe ee 
Pe iisicrnincicisipeetipnienonnaineeeirneneinemncesii 
ADDRESS 


CITY. 


OU ic BUTE ccrernecnines 





if you process polymers, antibiotics, dyestuffs...or 
hundreds of others too numerous to mention... 


Fletcher Tornado-Matic 


THE COMPLETELY AUTOMATIC OPERATION 
OF FLETCHER CENTRIFUGES MAY WELL 
REVOLUTIONIZE YOUR PROFIT PICTURE 


Check for yourself the savings which users of Fletcher-Matic 
centrifuges obtain from the first minute their units are in 
operation: 


@ Operates itself — automatically, the exclusive Fletcher 
control system starts, feeds, skims, rinses, brakes, unloads, 
and then recycles, around the clock, day after day. 
Trouble-free, this control has a long record of service under 
many plant conditions. 


Complete uniform process control—push-button produc- 
tion cycles are set up and maintained, or changed at 
will. Fletcher-Matic centrifuges feature safety-interlocked 
electro-pneumatic controls and apparatus. 


Contamination-free—exclusive Fletcher unloader requires 
no lubrication and has no teeth on which product can 
catch. The unloader is fully adjustable both as to pressure 
and speed, and because it is pneumatically operated there 
is no possibility of hydraulic leaks. 


Fletcher-Matic Control engineered for each application— 
when your automatic Fletcher is installed it is ready to go 
on your product. There is no further instrumentation or 
control necessary to meet conditions peculiar to your 
operation. 


To these features which mean significant savings, add the 
day in and day out high efficiency that comes from rugged, 
dependable, automatic production—with flexibility of control 
at your fingertips. 


To bring the earning power of the automatic Fletcher centri- 
fuges into focus, get in touch with The Fletcher Division of 
The Sharples Corporation. 


Centrifugal and Process Engineers 


t 


FLETCHER 


2300 WESTMORELAND STREET / PHILADELPHIA 40, PENNSYLVANIA a division of the 


NEW YORK « PITTSBURGH - CLEVELAND - DETROIT - CHICAGO « HOUSTON + SAN FRANCISCO - LOS ANGELES + ST. LOUIS - ATLANTA ESS Resa 


r to 
ip an) a) 


Associated Companies and Representatives throughout the World CORPORATION 
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NEWS YOU CAN USE ABOUT ENGINE AND COMPRESSOR PERFORMANCE 


TEFLON COMPRESSOR RINGS... for special applications 


@ TEFLON eliminates or minimizes 
compressor lubrication 


@ TEFLON is inert to most harmful 
chemicals and solvents 


Cook-engineered Teflon packing and piston rings | 
now make it possible to reduce or completely elim- 

inate compressor lubrication. Because of its ex- 

tremely low coefficient of friction—its toughness and 

resiliency—Teflon is suitable for both lubricated 

and non-lubricated ring service. 

And just as important, Teflon is completely inert 
to most chemicals and solvents—thus prevents costly 
product contamination or other damage which might 
result with ordinary ring materials, 

If your special processing applications demand 
“borderline” compressor lubrication, you'll want to 
investigate Cook’s Teflon rings. You can get them 
any size. And they are available in many special 
Teflon blends, depending on your application. Ask 
a C. Lee Cook representative to give you the details. 


*Teflon is a du Pont product of thermoplastic tetra- 


fluorethylene resin. 








SEND FOR FREE = 
6-PAGE TEFLON BOOKLET 
If you would like more complete information about 
new Teflon packings and Teflon piston rings for your 


specific applications, just write: C. Lee Cook Com- 
pany, 958 South 8th Street, Louisville 3, Kentucky. 





NEW PACKING DESIGN 
TAKES HEAT OFF TEFLON RINGS 


This unique packing design now being developed 
by Cook keeps Teflon rings cool! It is a new idea for 
application where Teflon’s qualities are needed, but 
where normal operating conditions develop too 
much heat for conventional designs. 
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Blaise Pascal (b. Clermont, France, 1623 

Best known scientific works were principles of 
hydraulics popularly called “Pascal’s Law.’ 
His principle: ‘‘A unit pressure applied to liquid 
contained in a sealed vessel is transmitted to 
every port of the liquid with undiminished 
force, thus multiplying the force many times.” 
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he gave the world new muscles 


... and his idea helped give you a better valve 


Blaise Pascal, through applied hydraulics, 
freed man from total dependence on his 
own muscles and the brute strength of 
animals. The list of modern devices that rely 
at least in part on hydraulics to multiply 
power is almost endless. 

A perfect application of Pascal's princi- 
ple is the Rockwell-Nordstrom lubricated 
plug valve. In it, pressurized lubricant jacks 
the tapered plug minutely from its seat to 


keep it free for instant 4-turn operation. And 
pressurized lubricant in the Sealdport* 
grooves between the valve body and plug 
also creates powerful, positive seals against 
leakage . . . seals that can’t be damaged like 
the exposed seats in other valves. For addi- 
tional reasons why Rockwell-Nordstrom lu- 
bricated plug valves will give you better 
flow control at lower cost, examine the cut- 
away illustration below. 


PERFECT APPLICATION OF A PRINCIPLE 


® Lubricant quickly, easily injected through Rock- 


well fitting. 


Lubricant travels through Sealdport® system to 

create powerful seals against leakage and pre- 

vent metal-to-metal wear between plug and body 
. Note seats never exposed to the line. 


> Lubricant hydraulically jacks plug minutely from 
seat for instant quarter-turn operation. 


Rockwell-Nordstrom is the original and 
world’s most complete line of lubricated 
plug valves. Available in sizes from }2” to 36” 
and pressures to 15,000 lb. For additional 
information, see your supplier or write: 


Rockwell Manufacturing Company, Pitts- 
burgh 8, Pennsylvania. Canadian Valve 
Licensee: Peacock Brothers Limited. If you 
live outside the USA, write: Rockwell Inter- 
national S.A., Geneva, Switzerland. 


Lubrication Makes The Difference 


ROCKWELL-Nordstrom VALVES 


ROGKWELL” 
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For flow rate plus clarity—Hyflo Super-Cel has the right 
combination of large and fine particles. Heavily used in chemical 


processes such as caustic soda production. 
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For fast flow rates—Celite 
545 has a higher proportion of 
coarse particles. Frequently 
used for clarification of resins 
and other viscous liquids. 


























For maximum clarity—F ilter- 
Cel has a relatively fine par- 
ticle size distribution. Used in 
producing lard, salad oil, other 
hydrogenated oil products. 








In diatomites, Johns-Manville precision processing works for you 


Celite has the exact grade for every filtration need 





from fast flow rate to maximum clarity 


Study samples of various filtration 
grades of Celite* diatomite with the 
unaided eye. Rub them between your 
fingers. One grade looks, feels very 
much like another. 


Then compare these grades under 
the microscope. Each has its own dis- 
tinctive particle size distribution. Each 
is precision-milled to fill the most 
exacting filtration requirements, rang- 
ing all the way from maximum flow 
rate to maximum clarity. 


Celite 545, for example, with a higher 
proportion of large to fine particles, is 
used to remove large suspended im- 
purities at maximum flow rates. Hyflo 
Super-Cel® has a balanced particle 
size distribution, combines good liquid 
clarity and moderate flow rate. But 
Filter-Cel® has a much higher ratio of 
small particles, is tailored for use 
where high clarity outweighs flow rate. 


Whatever your filtration problem— 
Johns-Manville can furnish the “right’”’ 


grade for the job. You have a choice 
of 9 intermediate grades plus many 
special grades. Each comes from the 
largest and purest commercially avail- 
able deposit. Each is processed and 
graded at the same plant under the 
same uniform conditions. 

For information on specific filtration 
or mineral filler problems, talk to your 
nearby Celite engineer, or write to us. 
Johns-Manville, Box 14, N. Y. 16, 
N. Y. In Canada, Port Credit, Ont. 


*Celite is Johns-Manville’s registered trademark for its 
P 
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For hazardous 
_locations..: | 





COMBINATION 
STARTERS IN 


Explosion-Proof 


ENCLOSURES 


Here’s Allen-Bradley’s Bulletin 713 combination 

starter with circuit breaker—featuring conveniently 

removable explosion-proof cover and base—for use 

in hazardous gas and dust locations. Inside you'll 

find the time-tested A-B Bulletin 709 solenoid starter. Commay 
Shows Allen-Bradley combination 


The consistent reliability of Allen-Bradley sole- starter. Cover and base unscrew A-B Bulletin 713 
noid starters is a result of their design simplicity. to permit quick access to the Combination Starter 
With only ONE moving part, there's virtually noth- starter or the circuit breaker. 
ing to go wrong—this is your assurance of millions 
of trouble free operations. In addition, the double 
break, silver alloy contacts are a/ways in perfect 
operating condition—and remain so with no serv- 
ice attention. Also, all A-B starters have two 
permanently accurate thermal relays that protect 
motors against dangerous overloads. The reliabil- 
ity of these relays is not affected by atmospheric 


conditions or the length of time in service. NEMA 4 NEMA 7 NEMA 8 NEMA 9 
; : int Watertight Hazardous orrosive Hazardous 
To insure maximum production with minimum Weatherproof Gas Locations Hazardous Gas Dust Locations 


maintenance, insist on Allen-Bradley quality motor 
? : P These enclosures remain available. Because of the trouble free opera- 
control. Please write for full information. tion of Allen-Bradley control, bolted covers are not a problem. 





Allen-Bradley Co., 1337 S. First St., Milwaukee 4, Wis. In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
Quality 


ALLEN-BRADLEY “«: 


‘Ores a amet! 
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NOW... you can raise and lower mixing 
impellers with no process interruption... 


Lk | 
| “fam 

















This combination of Philadelphia Mixer power trans- 
mission components gives you optimum mixer perform- 
ance at all times. Mixing can continue at full tank 
pressure while impeller position is changed, and there is 
no danger of product contamination because it can be 
done without opening the tank. 


Philadelphia Limitorque raises and lowers mixer 
shaft—either automatically or by push button 
control. 


Philadelphia mixer drive rotates shaft—applies 
full torque at all shaft positions. 


Mixing impeller can be raised or “eninge in the 
tank to the most effective position . . . with no 
process interruption. 





Many processors are already taking advantage of this 
unusual mixer design feature. Why not learn how Phila- 
delphia lifting-lowering mixers can improve the effec- 
tiveness of your mixing operations. For full information, 
send for Bulletin LL-60. 


philadelphia "110.44 &S PHILADELPHIA GEAR CORPORATION 
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This Red Rubber is a better rubber 
for runners pumping abrasive pulps because 


Higher tensile 
strength 


Higher tear 
resistance 


High resilience 
and 
Greater abrasion 
resistance 


This permits handling coarser pulps at 
higher pumping speeds and heads... at lower costs!” 
These DENVER SRL Pump runners are especially suited for pumping 





This abrasive resistant stock is standard on grinding mill discharge to cyclone classifiers where coarse particles (up to 34”) 
oll runners for DENVER SRL and SRL “Tru- 
Glandless’’ Pumps (sizes to 10” x 8”), Other 
polymers are available for applications in- Tough, live DENVER SRL Red Rubber outwears, outlasts, outperforms 


volving high temperatures, oils or ocids where generally-used gum rubber and allows DENVER SRL Rubber Lined Pumps to be 
abrasion is a secondary problem. 


normally would be a problem. 


used where metal pumps have been considered necessary. 
*We are interested in cutting your pumping costs—and we have the pumps 


to do it! Give us a chance at your toughest pumping job. 
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the WALWORTH CUSTOMER 


wants a quick operating, 
sure, tight valve. He chooses a 


WALWORTH 


LUBRICATED PLUG VALVE 


When the Walworth Customer has to decide on 
a valve that will close fast and easily, he wants 
to know How fast... HOW easily. Tight closure? 
Of course. But can the valve be serviced under 
pressure? Yes. Still, he tries one himself. 

In the Walworth Lubricated Plug Valve he 
finds 100% tight closure because it is lubricant- 


...and here’s why 


sealed against leakage. He finds it opens or closes 
with a quarter turn. Then, and only then, he’s 
ready to buy. If that’s the way you like to buy 
valves, become a Walworth Customer. For details 
onalltypesand ratings of Walworth LPV’s, write 
Walworth Company, Lubricated Plug Valve 
Division, 3517 Polk Avenue, Houston 23, Texas. 


Or write QWA7 Fa 1. WA © ERE ER 750 Third Avenue, New York 17,N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


WALWORTH SUBSIDIARIES: ALLOY STEEL PRODUCTS CO. 


M&H VALVE & FITTINGS CO. ° 
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SOUTHWEST FABRICATING & WELDING CO., INC. . 


CONOFLOW CORPORATION ° GROVE VALVE AND REGULATOR CO. 
WALWORTH COMPANY OF CANADA, LTD. 
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platinum, platinum-palladium and 


platinum -rhodium-palladium alloy sane 
gauze catalysts for industry 


The catalytic properties of the platinum metals, plus their 
corrosion resistance at extreme temperatures, enable gauzes 
made from these materials to be utilized as the only prac- 
tical catalysts for various commercial chemical reactions. 

Despite the initial expense encountered in the purchase of 
the precious metal gauze, the investment for the catalyst is 
only a very minor factor in the final cost of the finished 
product. Generally, platinum gauze catalyst is the basis for 
the most efficient and economical catalytic procedures. The 
uses for platinum and platinum alloy gauze in the chemical 
industry include the manufacture of nitric acid, chamber sul- 
phuric acid and hydrocyanic acid. 

Engelhard research and experience in the development of 
platinum gauze catalysts for the chemical industry is at your 
service, Write for literature. 





DIVISION 


BAKER PLATINUM DIVISION «+ 113 ASTOR STREET 
NEWARK, N. J, 


ENG EE £<. Fi 43 F2 ip 
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NEWARK 


CHEMICAL 





DIVISION 


for detection and 
measurement of oxygen or hydrogen 
impurities in other gases 


MINOXO INDICATOR... measures traces of molecular 
oxygen in other gases—from 1 to 10 parts per million, and 
from 1 to 100 PPM. High sensitivity and rapid speed of 
response enable it to be used for laboratory investigation 
and production quality control. 
SUPER-SENSITIVE DEOXO INDICATOR... measures oxy- 
gen or hydrogen present as impurities in other gases—from 
2 to 200 parts per million oxygen and 4 to 400 parts per 
million hydrogen. Dual range permits measurement up to 
MINOXO .25% oxygen or .50% hydrogen. Send for literature. 
INDICATOR 


SUPER-SENSITIVE CHEMICAL DIVISION + 113 ASTOR STREET 
DEOXO INDICATOR NEWARK, N. J. 


DOMESTIC DIVISIONS: AMERICAN PLATINUM & SILVER DIVISION * AMERSIL QUARTZ DIVISION * BAKER CONTACT DIVISION * BAKER DENTAL DIVISION * BAKER PLATINUM 
DIVISION * BAKER SETTING DIVISION * CHEMICAL DIVISION * HANOVIA LIQUID GOLD DIVISION * INSTRUMENTS & SYSTEMS DIVISION * IRVINGTON-BAKER REFINING Divi- 
SION * D. E. MAKEPEACE DIVISION * RESEARCH & DEVELOPMENT DIVISION * H. A. WILSON DIVISION. COMPANIES ABROAD: ENGELHARD INDUSTRIES OF CANADA, LTD., TO- 
RONTO * ENGELHARD INDUSTRIES LTD., BAKER PLATINUM DIVISION, HANOVIA PRODUCTS DIVISION, LONDON * SOCIEDAD SURAMERICANA DE METALES PRECIOSOS S.A., BO- 
GOTA * ENGELHARD INDUSTRIES S.A.R.L.,PARIS * ENGELHARD INDUSTRIES A/S. COPENHAGEN * GLOVER & GOODE PTY.,LTO., MELBOURNE * ENGELHARD INDUSTRIES, K.K 

TOKYO * ENGEL HARD INDUSTRIES, PTY., LTD., MELBOURNE « ENGELHARD INDUSTRIES, LTD., ZURICH * INDUSTRIE ENGELHARD S.P.A.,ROME *GUILIANO STACCIOLI-METALLI PRE 
ZIOSO S.P.A., ROME * INVERSIONES EN INDUSTRIES NACIONALES, S.A., BOGOTA. ASSOCIATED COMPANIES: KALIE-CHEMIE-ENGELHARD KATALYSATOREN G.M.B.H., HANOVER 


PROMPT PRECIOUS METAL SCRAP RECOVERY SERVICE * ENGELHARD PROCEDURES RECOVER 100% OF ASSAYED PRECIOUS METAL CONTENT «+ IRVINGTON-BAKER REFINING DIVISION 
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The reasons for the success of Nash Compressors 
in handling “dirty” and corrosive gases are simple. 
First, Nash Compressors have no internal parts in 
wearing contact, or requiring close tolerances and 
internal lubrication. Second, because of the Nash op- 
erating principle, a variety of liquids can be employed 
as the compressant medium, protecting the interior 
from corrosive action. Third, the pump casing may 
be fabricated from a variety of special metals and 
alloys. That is why Nash Compressors take these 
rugged jobs in stride. 

Nash Vacuum Pumps offer the same basic advan- 
tages when handling corrosive gases, and reliably 
maintain vacuums up to 29.50 inches of mercury. 
Shown here is the new Nash 
H-10-G, capacity 2040 cubic 
feet per minute. This is 
equipped with the new gear 
reduction drive, giving great 
flexibility of installation, and 


permitting the use of stock 
motors, 


NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, UV. S. A. 
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Trainees using Rockwood Double Strength FOAM 
liquid learn one of the most effective fire-fighting 
techniques ever developed. Training cost is low 
because 3 gallons of FOAM provide 1,000 gallons 
of extinguisher. 


Training men with Rockwood FOAM 
costs you least, saves you most 


Rockwood Double Strength 
FOAM liquid gives you more efficient 
fire protection at lower cost than any 
other fire extinguishing agent. By 
mixing only 3 gallons of FOAM 
liquid with 97 gallons of water and 
900 gallons of air you get 1,000 
gallons of a powerful fire-fighting 
mixture — the cost of which, per 
gallon, is only three tenths of 1% of 
the cost of FOAM. 


Double Strength FOAM liquid 
helps you improve and economize 
your departmental training too. The 
very small proportion required to 
produce this extinguishing agent 
permits training under actual fire 
conditions at negligible cost. 

For further facts on Rockwood 
Double Strength FOAM, tested and 
listed by Underwriters’ Laboratories, 
Inc., send coupon today. 


ROCKWOOD SPRINKLER DIVISION 





of The Gamewell Company «+ A Subsidi 


y of E. W. Bliss Company 


Engineers Water... to Cut Fire Losses 
Distributors in all principal cities 
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ROCKWOOD SPRINKLER Div. 
of The Gamewell Company 

A Subsidiary of E. W. Bliss Company 
Portable Fire Protection Division 
524 Harlow Street 

Worcester 5, Massachusetts 


Please send me your illustrated 
booklet on Rockwood fire-fighting 
products. 


Name 
Title 
Company 
Street 
City. 
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Weighing less than 5 lbs. per cu. ft. (as opposed to 
23-27 lbs. per cubic foot in metal), plastic Pall Rings ee ee 


permit substantial economies in tower construction Are you on our mailing list to receive reports 
costs from our continuing engineering research pro- 


gram into packed tower performance? If not, a 
Plastic Pall Rings are injection molded in four sizes: note on your letterhead will bring them promptly. 
Ba” 1” Te; and 2” in polypropylene (and on Address Dept. ER., U. S. Stoneware, Akron 9, 
special order in rigid PVC or polystyrene ). The sec- Ohie. 
tioned wall projections, characteristic of the Pall 
Ring design, form a rigid cross-web in the ring for 


added structural strength. Process Equipment Division 


Polypropylene possesses excellent resistance to 
strong alkalies, organic and inorganic acids includ- 
ing hydrofluoric acid and fluorine compounds at 
temperatures as high in some cases as 250°F. 


AKRON 9, OHIO #93-0 
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Top news stories and what they mean to CPI technical decision-makers 


Chementator 


Solvent-extraction desalinizing 
route bids for pilot-plant tryout 


A new water desalting process will advance 
to the pilot stage in the near future—if next 
year’s Congress approves the funds. The sol- 
vent-extraction flowsheet pioneered by Texas 
A & M has been stamped feasible, both techni- 
cally and economically, by Brown & Root 
(Houston) in a repert just submitted to the 
Office of Saline Water. 

According to the report, the Texas A & M 
process can desalt high-salinity brackish water 
for about $1.50/1,000 gal. The lab findings 
are sufficiently promising for OSW to plan a 
5,000-10,000-gal./day pilot unit, if it gets Con- 
gressional approval. OSW doesn’t expect the 
method to be the best all-round process for 
brackish water, but it believes the route may 
prove most economical in locations with water 
having 2,000-10,000 ppm. solids. 

Best solvent that Texas A & M has found 
‘to date is a mixture of triethylamine and 
methyldiethylamine. This solvent forms hy- 
drogen bonds with water molecules, drawing 
them into the solvent phase. Solvent-water 
solution is then heated with low-grade (130 
F.) heat, e. g., cooling water from condensers, 
to extract fresh water. However, steam must 
be used to strip last traces of solvent from the 
water phase. 

Texas A & M will continue to look for more 
efficient solvents that could improve process 
economics even further. 





Which process will be used in new 
Japanese polycarbonate unitsP 


Creating a patent problem almost as diffuse 
as the polypropylene poser now pending in 
Japan (Chementator, Oct. 3, p. 38) Japanese 
firms Teijin Kasei and Edogawa Chemical 
each plan to go commercial with polycarbon- 
ate resins in 150-ton/mo. plants. Edogawa will 
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expand its 1-ton/day pilot unit at Osaka; 
Teijin Kasei will build from scratch at a 
Matsuyama site, already has pilot experience 
behind it. 

Though both companies claim to have de- 
veloped their own processes, each has just 
taken a license from Farbenfabriken Bayer, 
which pioneered in polycarbonates. A third 
Japanese firm, Idemitsu Kosan, also plans to 
start commercial polycarbonate production 
soon, already has a 1-ton/day pilot unit. op- 
erating. Company is not taking a Bayer license 
because it says its process uses a different 
solvent, which avoids conflicts with Bayer 
patents. 

In the U. S. polycarbonate arena, General 
Electric made news last month when it com- 
pleted its 5-million-lb./yr. plant at Mount 
Vernon, Ind. GE can double capacity on short 
notice or can quadruple capacity by adding 
more equipment. First U. S. polycarbonate 
producer was Bayer’s subsidiary, Mobay 
Chemical, which started up a plant of undis- 
closed capacity early this summer at New 
Martinsville, W. Va. 

Union Carbide also is developing a line 
of polycarbonate-type resins that it calls 
“phenoxy” compounds, to distinguish them 
from the G.E. and Mobay products. 





Next big U. S. polymer push: 
ethylene-propylene elastomers 


Two firms, Hercules Powder and U. S. Rubber, 
have announced their plunge into ethylene- 
propylene copolymers. They are the first U. S. 
companies to follow the lead of Montecatini, 
which is erecting a 20,000-ton/yr. ethylene- 
propylene elastomer plant at Brindisi, Italy, 
to go on stream in 1962. 

Hercules’ move is particularly significant 
because it show how stereospecific catalysis 
is erasing the traditional lines between plastic 
and rubber technology. Hercules, an early 





Seats and stem gaskets of TFE resin assure tight-seal- 
ing, no-stick operation in these non-lubricated ball 
vaives used in high-pressure butane-propane service. 
These valves have been in operation for three and one- 
haif years, with no leakage or valve failure. 


V-ring packings of a TEFLON TFE resin in valves for paper- 
mill service eliminate the frequent changes of packing 
and periodic adjustments formerly required. In addition, 
losses of corrosive liquor are eliminated and wear on 
valve stems is sharply reduced. 


Maintenance and replacement costs reduced 
with packings and gaskets of TEFLON* TFE resins 


In many applications, TEFLON fluorocarbon resins have 


The two examples above typify the cost-cutting advan- 
tages of TEFLON fluorocarbon resins as packing and gas- 
ket materials. In all applications TEFLON resins provide 
long service life... with resultant savings in maintenance 
and replacement costs, plus increased productive capac- 
ity due to less downtime. TEFLON resins are not affected 
by materials being processed. Their low-friction charac- 
teristics often permit their use without lubrication, mini- 
mize torque requirements, and reduce wear on pistons 
and shafts. 

TFE resins are the established standards where relia- 
bility over a wide range of severe conditions is important. 
They are rated for continuous service at 500°F. FEP 


resin is the new melt-processible member of the family of 


TEFLON fluorocarbon resins. It can be molded and ex- 
truded like nylon, polyethylene and other familiar resins. 
FEP resin is capable of continuous service at 400°F. 


QUPOND 


BETTER THINGS FOR 


82 


LIVING. . . THROUGH 


TEFLON: 


FLUOROCARBON RESINS 


CHEMISTRY 


been found to be the only material that would give satis- 
factory performance. But even when service demands are 
not exceptionally rugged, the properties and versatility of 
TEFLON TFE and FEP resins permit plant-wide standardi- 
zation for packings and gaskets in chemical service. 

For more information about the wide variety of forms 
in which TFE and FEP resins are available for sealing 
applications, consult your supplier. And for additional 
information about properties and characteristics of TEFLON 
resins and the many ways they have led to improved, 
economical designs, write to: E. I. du Pont de Nemours 
& Co. (Inc.), Polychemicals Department T 10418,Room 
2526, Nemours Building, Wilmington 98, Delaware. 


. 
a . 7 


In Canada: Du Pont of Canada Limited, P. O. Box 660, 
Montreal, Quebec. 


TEFLON is Du Pont's registered trademark for its family of 
fluorocarbon resins, including TFE (tetrafluoroethy!ene) 
resins and FEP ( fluorinated ethylene propylene) resin. 
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pioneer in high-density polyethylene and poly- 
propylene, has adapted its Ziegler chemistry 
to ethylene-propylene copolymers, thereby 
putting this plastics producer squarely in the 
rubber business. Hercules emphasizes, how- 
ever, that its new elastomers are still in the 
lab stage. 

It’s a good bet that all companies now in 
stereospecific polymers, either on the rubber 
side (e.g., polyisoprene) or on the plastics side, 
are actively investigating these new olefin 
copolymers. Firestone Tire & Rubber, Good- 
rich-Gulf and Esso, for example, all admit that 
they are seriously evaluating these ethylene- 
propylene rubbers. 

And U. S. Rubber’s Naugatuck Chemical 
Div. will build a $2-million pilot unit at Baton 
Rouge, La., to turn out a whole line of stereo- 
specific rubbers, the first being ethylene-propy- 
lene elastomers and synthetic balata (trans- 
isomer of conventional polyisoprene). Nauga- 
tuck’s balata synthesis differs markedly from 
conventional isoprene polymerization, says the 
firm. 

Ethylene-propylene rubber has good re- 
sistance to ozone, wear and groove cracking, 
and can probably be sold for less than SBR 
rubbers. Montecatini already has an intensive 
development program under way to utilize the 
new elastomers in automobile and truck tires. 





Process for adsorbing H:S from na- 
tural gas with synthetic zeolite has 
been developed by Krell & Asso- 
ciates, Houston, Tex. SOs strips 
HS from adsorbent and reduces the 
HS to sulphur. Pilot plant is being 
built in Calgary, Alta. 





Perchlorethylene patent battle—- 
or—who got taken to the cleaners? 


Perchlorethylene—the drycleaning solvent— 
along with carbon tetrachloride and tetra- 
chlorethylene figure prominently in a multi- 
million-dollar patent infringement suit now 
pending in federal district court in Wilming- 
ton, Del. 

Dow Chemical charges that processes 
used in Stauffer Chemical’s Louisville, Ky., 








. . . CHEMENTATOR 


patents 2,442,324, 2,577,388 and 2,727,076. 
Dow seeks an injunction barring further in- 
fringement and, hoping to recover triple dam- 
ages, wants an accounting of Stauffer profits. 

Stauffer has countered with a multi- 
pronged defense and some allegations of its 
own. Besides denying infringement, Stauffer 
says the patents are not valid because they are 
obscure, repetitious, are based on information 
that was already in the public domain when 
they were applied for. Further, the firm says, 
the patents are unenforceable because Dow 
has tried to use them to control and restrain 
trade. Stauffer’s final contention: after it had 
denied Dow’s original charge of infringement, 
Dow took no action “for an extended period of 
time.” Taking this silence to mean the matter 
had been dropped, Stauffer expanded its Louis- 
ville plant, only to be slapped with the cur- 
rent suit. 

Neither firm will comment further on the 
above charges—which are taken from the 
court records. Both companies evidently feel 
there is still room for an out-of-court settle- 
ment. 





Cryogenics plays big role in 
firing of “ultimate” rocket motor 


Once chemical engineers had reduced liquid 
fluorine to the status of just another tonnage 
industrial chemical, all stops were out in the 
drive to build the ultimate chemical propul- 
sion system: the liquid-hydrogen liquid-fluo- 
rine engine. Bell Aerosystems Co. now says 
it has made 300 test firings of a hydrogen- 
fluorine engine at thrust levels up to 35,000 lb., 
increasing performance 50% over a compa- 
rable hydrogen-oxygen engine. 

Besides having the highest specific im- 
pulse of any chemical propellant system (373 
Ib. sec./lb.) the hydrogen-fluorine engine also 
ignites spontaneously, eliminating weighty 
ignition devices and simplifying in-space re- 
starting. 

Bell has also developed a fluorine-hydra- 
zine engine in the 15,000-30,000-lb.-thrust 
class. It hopes these developments will lead 
to an Air Force contract for upper-stage 
rockets in advanced satellite carriers. 

Cryogenics, in the form of liquid hydro- 
gen, will also fuel a 200,000-lb.-thrust engine 





chlorinated solvents plant infringe on Dow (Continued on page 8¢) 
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Dorr-Oliver engineering 


Sa pegs ope, tae ied 


Overall view shows three of the six Oliver Horizontal Rotary Filters. These specially modified filters were 
selected after careful investigation showed their superiority from the standpoints of capacity and cost of 
operation over other type of filters tested. 
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Close-up of Horizontal Filter in opera- 
tion. Special wesh weir assembly in 
foreground permits flood washing of 
cake. The shrouded scroll discharge 
mechanism can be seen near the center 
of the photo. 


and equipment aids 


UNIQUE 
OLAR 


EVAPORATION PROCESS 


... to capture additional values from nitrate ores in Chile 


The Anglo-Lautaro Nitrate Corporation, pro- 
ducers of CHAMPION brand nitrate of soda, 
recently embarked on a new program involving 
substantially .expanded recovery of chemicals 
based on a solar evaporation process. The 
process depends on solar heat to concentrate 
increased end liquor production from the main 
vat leaching cycle. 

The first phase, now in operation, includes ten 
solar evaporator ponds of original design con- 
structed on the desert floor. Concentration of 
the end liquor by evaporation from the ponds 
causes a primary precipitation of crude astra- 
kanite salts which are a complex combination of 
the sulphates of sodium and magnesium. The 
precipitated salts are harvested continuously 
and then washed on Oliver Horizontal Filters to 
recover the potassium nitrate contained in the 
liquor that is harvested with the salts. 

Large scale pilot plant investigations yielded 
the required design factors and two complete 
treatment plants are now in continuous opera- 


tion. Excellence of performance may be judged 
from the fact that the recovery of liquor values 
is somewhat more efficient than was anticipated 
and this may be credited to the close collabora- 
tion practiced between Anglo-Lautaro and 
Dorr-Oliver engineers in evaluating the various 
aspects of pilot plant performance. 

Dorr-Oliver equipment in each of the two 

plants includes: 

* Two Dorr Bowl Classifiers, each Type 
DSHXB, 8 feet wide by 32 feet long with a 
bow] 25 feet in diameter 

* One Dorr Torq Thickener, Type S-400, 120 
feet in diameter 

* Three Dorrco Suction Pumps, Type W, No. 6 

* Three Oliver Horizontal Filters, each 15 feet 
diameter 

For information on specific items of equip- 

ment or assistance in solving your particular 
processing problems, write Dorr-Oliver Incor- 
porated, Stamford, Connecticut. 


== DORR-OLIVER 


* = 
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that may go into advanced versions of the 
Saturn rocket. To be developed by North 
American Aviation, the liquid-hydrogen motor 
could nearly double Saturn’s weight-lifting ca- 
pacity, currently set at about 6,000 Ib. for 
deep-space probes. 

And cryogenic fuels may find use closer 
to earth. Liquid methane and propane are 
being evaluated by the National Aeronautics 
& Space Administration as fuels for hyper- 
sonic jet aircraft. Conventional fuels such as 
kerosene, which are used as engine coolants 
before ignition, have been about taxed to their 
heat-absorbing limit by today’s engines. 
Liquid methane (—295 F.) has five times the 
heat-absorbing capacity of kerosene, which 
makes it an attractive fuel for tomorrow’s 
hotter-running engines—if some tricky han- 
dling problems can be ironed out. 





Bristol Laboratories is now produc- 
ing a synthetic variant of penicillin 
said to destroy staphylococcus, the 
infectious bacterium that has devel- 
oped resistance to ordinary peni- 
cillin. Discovered by London’s 
Beecham Research Laboratories, 
penicillin synthesis may speed the 
advent of tailored-to-order antibi- 
otics. 





Russian know-how wins contract 
for Brazilian gas-from-shale plant 


Russia scored a technological (and perhaps 
propaganda) victory when it announced re- 
cently that Soviet engineers will design a plant 
to produce gas and petrochemicals from 
Brazilian oil shale. Russian efforts in this 
field far outstrip those of the U. S.; the two 
largest shale processing plants in the world 
are in the U.S.S.R. Shale-to-gas processing 
in the U. S. is still in the research stage. 

New plant, in Brazil’s Paraiba River area, 
will use existing Soviet flowsheets, make 35 
million cu. ft./day of gas. Two-stage Russian 
process heats shale to about 1,000 F. in first 
retort, supplying heat by burning spent-shale 
byproduct. Poor-quality gas thus produced is 
burned outside a tall, thin second retort to 
heat more raw shale to 2,700 F. This tempera- 
ture produces some cracking, yields a rich 





product gas that is purified by conventional 
processing. Three such plants, on a 150-mi. 
pipeline, supply heating gas for the entire city 
of Leningrad. 

One U. S. shale expert feels that the 
Russian process will work in Brazil but will 
be more costly because of lean Brazilian shale. 
Another observer tells CE, however, that the 
Russian and Brazilian shales are so different 
that the process might not work at all without 
modifications. Basic differences in the mate- 
rials: Brazilian shale has 5% oil content and 
20-30% moisture vs. 20% oil and 10% mois- 
ture in Russian shale. 

One U. S. company, Cameron & Jones 
(Denver), is currently building a semiworks 
plant in Brazil to extract shale oil. Brazil is 
desperately in need of foreign exchange, wants 
to reduce its $300-million oil import tab as 
soon as possible. Although U. S. firms have 
a toehold in this oil-extraction area, they can’t 
compete with the Russians in gas-conversion 
technology. 





Bureau of Mines has successfully 
completed test runs in its pilot fixed- 
bed lignite gasifier at Grand Forks, 
N. D. (Chementator, Nov. 3, 1958, 
p. 52), discharging ash as liquid slag 
for the first time. But BuMines says 
plant cannot be considered a com- 
mercial prototype until it runs at 
450 psi. using raw lignite (vs. present 
runs at 80 psi. on lignite char). 





New instruments snuff explosions, 
instantly signal fire breakouts 


A system that suppresses gas or dust explo- 
sions almost before they start, and a detector 
that reacts only to flame, are two new weapons 
in the battle to protect workers and property 
from unexpected disaster. 

Acting within a few thousandths of a sec- 
ond after an explosion has been triggered, a 
combination detector-suppressor system, de- 
veloped by Fenwal, Inc., Ashland, Mass., 
springs into action, snuffs the blast before it 
propagates. System stems from British work 
in World War II to protect aircraft fuel tanks 
hit by incendiary shells. 

Unit’s detector senses unusual rate of 
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Write today for your free copy of this newly revised, important reference work. 
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New enthalpy curves... 
appearing for the first time 
... enable sulfuric users to 
calculate heat developed 
and final temperatures when 
acid is diluted with water. 


New edition of General Chemical’s 
valuable sulfuric acid data book! 





Here is a revised edition of General’s now-classic technical 
brochure on sulfuric acid—40 pages of charts, graphs and 
facts from America’s foremost producer. This is a com- 
prehensive technical manual with a wealth of data selected 
for its practical value to sulfuric acid users. Charts have 
been revised for easier reference, and up-to-the-minute 
information has been included on uses, manufacture, prop- 
erties, storage, handling and methods of analysis. Book- 
let contains material not available from any other source. 
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If you use sulfuric acid, 


you cannot afford to be without 


this valuable reference work. For your free copy write 
General Chemical on your company letterhead. 


llied 


GENERAL CHEMICAL DIVISION 


hemical 


40 Rector Street, New York 6, N.Y. 
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change of pressure or temperature as explo- 
sion starts, then fires a small explosive charge 
in the heart of the suppressor that splits the 
casing and sprays liquid to extinguish the 
reaction. Total elapsed time: 0.06 sec. 

Fire detection device, developed by 
Thomas A. Edison Industries, is a golf-ball- 
size electronic tube that reacts only to ultra- 
violet radiation in flame, will not respond to 
direct sunlight, normal illumination, cosmic or 
nuclear radiation. It may also be used for 
flameout detection in combustion chambers. 
Price of tube and simplest alarm circuit: $20. 





Sohio’s acrylonitrile process (Chem- 
entator, Sept. 19, p. 85) will be li- 
censed to Japan’s Asahi Chemical. 
In return, Sohio will get data on 
acrolein-from-propylene and acryl- 
onitrile-from-acrolein processes pi- 
loted by Asahi. 





AEC slams process-heat reactors, 
triggers sharp industry reaction 


In a seeming about-face, the Atomic Energy 
Commission has labeled the process-heat re- 
actor uneconomical, in a paper given at the 
Vienna Conference on Medium and Small Re- 
actors. Only last year, however, the AEC 
sponsored a symposium on process-heat units 
and attempted to convince private industry 
of the practicality of the small in-plant re- 
actor. 

But, according to latest AEC figures, 
steam costs from small reactors exceed cost 
of conventionally generated steam by as much 
as 100%. And the outlook for the chemo- 
nuclear reactor is no brighter. Paper studies 
of a nitrogen fixation plant producing 200 
tons/day N.O, show a production cost three 
times that of conventional plants. Economics 
of larger chemonuclear installations is some- 
what better but not enough to inspire enthusi- 
asm in the AEC. 

These conclusions bring a sharp retort 
from some industry observers. They quickly 
point out that the AEC used a 3-yr. chemical 
equipment writeoff for the process-heat re- 
actor, rather than the usual 20-yr. writeoff 
for steam plants. And one spokesman observes 





flatly that “some companies have spent a lot 
of time and money on nuclear process-heat 
studies and are convinced it is both technically 
and economically feasible. But everyone wants 
someone else to take the first step.” 





Research and development briefs 


New class of chainlike molecules—large inter- 
locking molecules that are otherwise unbonded 
—has been synthesized by Bell Telephone 
Laboratories. Physically, molecules resemble 
links in a chain, rather than ordinary con- 
nected polymers. To form the new com- 
pounds, long straight molecules with reactive 
groups at each end are mixed in a solution 
containing a large ring compound. Some of 
the straight molecules thread through the 
large rings, so that when they are closed into 
rings by reaction of end groups, about 1% 
of the product is composed of the new linked- 
chain molecules. 


Bacteria that eat sulfur in coal may reduce 
offensive odors from industrial and power- 
plant smokestacks. Bureau of Mines research- 
ers find the bacteria, Ferrobacillus ferrooxidans, 
mixed with pulverized coal and acidified water, 
can remove up to 65% of the pyrite sulfur 
from coal after a 72-hr. incubation. Different 
coals are now being screened to determine 
process’ practicality on a larger scale. 


High-temperature photoemissive material that 
raises temperature limits of electronic-eye de- 
vices has been developed by Westinghouse. 
Photoemitter is a semitransparent combina- 
tion of antimony, potassium and sodium de- 
posited in a thin layer on glass. Material can 
operate at 120 C. for 140 hr., about 60 C. over 
operating level of other photoemitters. 


Thin, heat-resisting fibers, strong enough to 
use in parachutes for space-vehicle reentry, 
are being sought by Arthur D. Little, Cam- 
bridge, Mass., under Air Force contract. 
Ceramic or metallic fibers with nonoxidizing 
coatings will probably get first attention from 
ADL. Fabric Research Laboratory, Dedham, 
Mass., is already trying to develop a 2,000-F.- 
resistant parachute fabric for the Air Force, 
using a quartz-derived fiber produced by Gen- 
eral Electric. 


For More on DEVELOPMENTS ... 90 
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Only VALCOR 
makes solenoid valves 


*DuPont Company 
registered trademark. 


Now, from the company that pioneered the use of Nylon and PVC in solenoid valves for corrosive 
service, comes a solenoid valve with a molded body and diaphragm of Teflon that is chemically 
inert and corrosion-resistant to virtually any corrosive medium you are now using. 


Valcor solenoid valves made of all Teflon are ideal for critically corrosive applications and where long 
life is essential. They will outlast and outperform steel. Available in a variety of sizes and pressure 
ratings. Stocked for immediate delivery. Write today for complete technical data. 


VLA ///@ VALCOR ENGINEERING CORP. 


SOLENOID VALVES 5372 Carnegie Ave., Kenilworth, N. J. « CHestnut 5-1665 
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Industry News 


PROCESS SHAKEUP BREWING 


Watch for chemical processing to change its 
approach to manufacture of aluminum. Semicommercial 
units being built aim to prove new concept. 


Aluminum producers on both sides 
of the Atlantic are closely watching 
two experimental reduction facili- 
ties that could have a profound ef- 
fect on the industry in the next few 
years. 

Goal of the new projects: to by- 
pass the present alumina-from- 
bauxite extraction step, eliminating 
the big investment required by the 
conventional Bayer alumina process. 

Aluminium, Ltd., (Alcan) has 
already made headlines with the 
announcement of the 8,000-ton/yr. 
facility it is building in Arvida, 
Que. Now CE’s Paris bureau re- 


90 


ports that the French chemical- 
metal giant, Pechiney, is working 
on a similar process in conjunction 
with Ugine. They have already 
started construction of a 3,000- 
5,000-metric ton/yr. semicommer- 
cial facility that will come on 
stream in the last quarter of 1960. 
Pechiney, however, will give out no 
details about the process it will be 
using. 

> New Solution to Old Problem— 
The idea of producing aluminum 
directly from bauxite certainly isn’t 
new, but past research programs 
have always bogged down with 


IN ALUMINUM 


mechanical problems of one sort 
or another. Now that two firms 
may have made successful break- 
throughs, however, off-the-record 
industry comment indicates that a 
lot is riding on the outcome. 

If these new routes prove prac- 
tical, they will not only lower pro- 
duction costs but will also slash the 
amount of capital a company needs 
to break into the aluminum field— 
a prospect that today’s producers 
don’t exactly relish. In any event, 
the economic feasibility of the new 
processes probably will not be 
known for a couple of years. And 
the new flowsheets will not replace 
any existing facilities but will only 
be considered when time comes to 
add new capacity. 
> Distill for Purity—Details of the 
last half of Alcan’s new process are 
spelled out in English patent 846,- 
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189. In essence, instead of sepa- 
rating impurities in the alumina- 
extraction plant, Al,O, is reduced to 
metal in the presence of all the 
impurities in the ore, then the metal 
is distilled out. 

Alcan does not reveal how the 
bauxite is reduced. But once the 
aluminum is in the metallic state, 
the reduced mass contacts AICI, in 
a reactor operating at about 1,000- 
1,200 C. and 1 atm. Under these 
conditions, the volatile monohalide, 
AICl, forms and flows to a con- 
denser, leaving impurities behind in 
the converter (see flow diagram). 

The condenser is a refractory- 
lined vessel containing a large pool 
of molten aluminum at 700-800 C. 
An impeller partially submerged in 
the pool throws up a continuous 
shower of molten metal, which cools 
the incoming monohalide. At the 
lower temperature, the first reac- 
tion reverses, forming metallic alu- 
minum and AIC}l,, which is recycled. 
> Getting Rid of Heat—To absorb 
heat from the aluminum bath, a 
body of molten salt at about 200-400 
C., (which floats on top of the alu- 
minum) is maintained in another 
compartment. Cooling coils running 
through the salt bath take the heat 
out of the condenser. 

Alean says that this two-stage 
heat removal system is one of the 
keys to the process. Previous splash 
condenser designs have tried te use 
cooling coils submerged directly in 
the molten aluminum, but steel pip- 
ing with strength enough to with- 
stand the high temperatures shows 
a distressing tendency to dissolve in 
the aluminum. 
> Salt Cooling—Various salt mix- 
tures are outlined by Alcan to ab- 
sorb heat from the molten alumi- 
num bath. 

Equilibrium mixtures of sodium 
chloride and aluminum trichloride 
form a convenient cooling medium, 
says the firm. At 250 C. and 1 atm., 
for example, the equilibrium com- 
position is about 81% AICI, and 
19% NaCl. 

At these conditions of tempera- 
ture and pressure, the mixed salt 
bath stays molten at a relatively 
low temperature. It has a low vapor 
pressure and is less dense than alu- 
minum so that the salt floats on top 
of the pool—RAL 


Ch.E’s TO HEAR POLARIS CHIEF 


Adm. W.F. Raborn, 
director of Navy’s 
missile-armed atomic-sub 
program, will be the 
featured speaker at the 
Conference on The 

New Chemical Engineering, 
set for Nov. 29 and 30 

in Kansas City, Mo. 


Vice-Admiral William Francis 
Raborn, Jr., USN, the man who 
bosses the Navy program that gave 
this country the Polaris weapon 
system, will be the featured speaker 
at the upcoming Conference on The 
New Chemical Engineering (see 
p. 98). 

Adm. Raborn will discuss the 
technological as well as military 
significance of the deadly undersea- 
launchable rockets and the monster 
nuclear submarines that can carry 
them to any corner of the seven 
seas. His presentation, which will 
include a sound movie and slides, 
will be delivered at the conference 
banquet on the night of November 
29. It will be the highlight of the 
two-day symposium on advanced 
chemical engineering technology 
and science, cosponsored by the 
Midwest Research Institute and 
Chemical Engineering magazine, 
scheduled for November 29 and 30 
at the Hotel Muehlebach, in Kansas 
City, Mo. 

Earlier this summer, Adm. Ra- 
born and his program exploded into 
the headlines when the first of a 
series of Polaris missiles was suc- 
cessfully launched from the sub- 
merged atomic sub, the USS George 
Washington, 30 miles at sea off 
Cape Canaveral, Fla. 

This event marked the fruition 
of an intensive five-year planning, 
research, development and produc- 
tion effort designed to hand the 
U. S. a revolutionary defensive po- 
tential. The Fleet Ballistic Missile 
Weapon System provides for a fleet 
of atomic submarines of virtually 
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limitless range and _ endurance, 
armed with nuclear-tipped, 1,400- 
mile Polaris missiles that are pre- 
pared to strike in a matter of min- 
utes with awesome retaliatory 
power anywhere in the world. 

Texas - born, Oklahoma - reared 
“Red” Raborn, a combat veteran of 
Iwo Jima, Okinawa and other 
World War II campaigns with a 
chestful of citations for gallantry, 
has headed the Polaris program 
from its inception in 1955. Under 
his leadership, it has been brought 
“commercially on stream’ more 
than two years ahead of schedule. 
The system will be classed opera- 
tional this fall, initially consists of 
nine 16-Polaris-toting atomic subs, 
with five more under construction 
and an additional seven authorized 
by Congress. Navy’s goal is a total 
of 45 Polaris subs and, ultimately, 
Polaris-armed surface warships as 
well. 

The FBM weapon system is an 
impressive array of some of the 
most advanced engineering con- 
cepts extant. As President Eisen- 
hower’s chief science adviser, 
George Kistiakowsky, said at the 
USS Washington’s launching, “Un- 
der this stout hull are now hidden 
the most diverse products of our 
technology ; turbine and rocket pro- 
pulsion, nuclear power and weap- 
ons, electronics . . . It’s a breath- 
taking microcosm of American 
technology.” 
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Complex maze of piping and close-coupled valves inject oxygen into hydrocarbon gas. 


INJECTION MAZE CLEARS AWAY O, RIDDLE 


Needing more output, engineers design injection system 


that, for the first time, permits oxygen to replace air 


in noncatalytic reactions with hydrocarbons. 


To increase its output of oxygen- 
ated organic chemicals at Bishop, 
Tex., Celanese Chemical Co. is now 
oxidizing aliphatic hydrocarbons 
with 95% oxygen, rather than air. 

In disclosing this changeover to 
the AIChE, meeting in Tulsa, James 
M. Robertson noted that the Bishop 
operation is the first to add oxygen 
directly on a commercial scale to 
aliphatics. 

Celanese owes its success to a 
rather elaborate injection system 
that safely mixes 95% oxygen at a 
uniform rate with a highly flam- 
mable hydrocarbon stream. Using 
this solution of the oxygen-utiliza- 
tion riddle, Celanese was able to 
expand output merely by erecting a 
350-ton/day oxygen plant and modi- 
fying two oxidation units to handle 
the hydrocarbon-oxygen mixture. 
>More Than Capacity —In addi- 
tion to gaining capacity, Celanese 
also reaps these benefits: 

eHigher yields of aldehydes, 
alcohols, and ketones. 

e Less degradation of reactants 
and products. 
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¢More flexibility in choice of 
feedstock. 

Use of oxygen raises output be- 
cause space in the system formerly 
occupied by inert nitrogen now 
holds a reactive hydrocarbon and 
oxygen mixture. With nitrogen 
gone, reaction conditions can be 
altered to increase yield and de- 
crease degradation. A higher hy- 
drocarbon-to-oxygen ratio increases 
yields of aldehydes, alcohols and 
ketones but decreases formation of 
CO,., CO and methane. 

Either propane or ethane feed 
mixed with oxygen reacts exother- 
mically in a furnace, gives up heat 
via exchanger to form process steam 
and gives up reaction products to a 
water scrubber. Unreacted hydro- 
carbons recycle through unit that 
removes decomposition products 
and small amounts of nitrogen. 
> Close, Safe Control—Successful 
operation depends upon absolute 
control over the addition of oxygen 
to the highly flammable hydrocar- 
bon stream. Even though oxygen 
content of the mixture is always 


held below the explosive limit, a 
certain element of danger is pres- 
ent. And the injection system must 
be designed to cope with eventuali- 
ties. 

Oxygen, regulated by a recorder 
controller, enters a sparger through 
a safety shutoff valve. Shaped like 
a spider and perpendicular to the 
hydrecarbon flow, the sparger has 
holes on the upstream side of its 
arms. 

Regulated by the controller, the 
oxygen valves close when pressure 
differential between oxygen inside 
the sparger and the hydrocarbon 
line reaches a preset level. Simul- 
taneously, steam and vent valves 
open to purge oxygen from the 
system. 

Reduced to atmospheric pressure, 
the isolated central zone in the 
oxygen line provides a positive bar- 
rier against hydrocarbon backtrack- 
ing through the sparger. 

This hydrocarbon oxidation proc- 
ess, like any other continuous chem- 
ical reaction, is highly sensitive to 
fluctuations in pressure, tempera- 
ture and purity of reactants. 
Optimum operation, __ therefore, 
must also rely heavily on the 
smooth performance of the oxygen 
plant to avoid fluctuation in pres- 
sure or purity that might upset the 
oxidation process.—-EG 
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To produce inerts in any quantity, for any job... 


KEMP INERT GAS GENERATORS 
we bul 


/ Easy to start, set and forget 


With Kemp’s unique carburetor and external test burner, you check the 
pre-mixed gas-air ratio before it enters the combustion chamber .. . start 
fast with the electric ignition. Then set the vernial dial and forget it! The 
carburetor maintains the exact air-gas ratio—no rechecking needed. 


= Precise fuel control 


You'll find the Kemp Carburetor automatically pre-mixes and keeps 
gas and air at the exact mixture you wish. And no matter what the 
total demand or pressure changes in your supply line, this precise air- , 
gas ratio is maintained at all times. i 


3 Automatic safety 


Kemp safety controls eliminate the danger of flame-out. An electronic 
flame-failure control instantly, automatically cuts off the carburetor’s 
gas supply. This control operates under all conditions . . . unaffected 
by moisture or combustion chamber pressure. 

If you need inert gases for blanketing, purging and protective uses, 
write for Bulletin L-10... or call in your Kemp Man listed in the 
yellow pages or the Chemical Engineering Catalog. 


It always pays 
to come to 


EM 


OF BALTIMORE 


THE C. M. KEMP 


MANUFACTURING COMPANY 
405 E. Oliver Street * Baltimore 2, Maryland 
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low-pressure hydrogen circuit. 





Desert facility checks out space-age hardware 


In an isolated area near Boron, Calif., Garrett Corp.’s AiResearch 
Mfg. Div. has been operating a unique cryogenic test facility under a 
secret Air Force contract since 1958. The facility evaluates liquid hydro- 
gen pumps, heat exchangers, and related components such as equipment 
for new liquid hydrogen plants (see flowsheet on pp. 164-7). In the heat- 
exchanger test area above is a closed-loop oil package (center) which cir- 
culates secondary test fluids; piping in the foreground is part of the 
Two 6,000-gal. liquid hydrogen storage 
tanks are located behind the concrete wall in the background. 








Firm Plans First Private 
Heavy-Water Venture 


Marking a further maturing of 
the atomic industry in this coun- 
try, a new company, called Deute- 
rium Corp., has been set up in New 
York, N. Y. 

The principal asset of the new 
firm: Jerome Spevack, inventor of 
the dual-temperature heavy-water 
process and holder of a patent on 
that process, in use at the Atomic 
Energy Commission’s Savannah 
River, S. C., facility (Chem. Eng., 
Oct. 19, 1959, pp. 170-173). 

This is the first time a privately 
held company has moved into the 
previously government-dominated 
heavy-water market. Although the 
AEC’s huge Savannah River heavy- 
water plant (capacity: 500 tons/yr. 
D.O) is currently loafing along at 
less than half of capacity, Spe- 
vack says he believes that free- 
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world demand will surpass Savan- 
nah River’s production by 1965. 
Reason for this optimism: rising 
popularity of the natural-uranium, 
heavy-water-moderated nuclear re- 
actor, both in Canada and overseas. 
And by 1975, if controlled nuclear 
fusion becomes a reality, heavy- 
water demand could soar as high 
as 11,000 tons/yr. 

Deuterium Corp. plans to launch 
legal action against the government 
soon, in efforts to claim compensa- 
tion under the law for use of the 
patented process at Savannah River. 
The firm will also set up research 
facilities in the New York area to 
engage in contract research while 
organizing its heavy-water venture. 
Company hopes to build a $10-mil- 
lion, 50-ton/yr. heavy-water plant 
that will be completed by 1965. Also 
under consideration by the firm 
is the production of conventional 
chemicals. 


Only 50 Years to Go in 
100-Year Concrete Test 


U. of Wisconsin’s 100-yr. test on 
the strength of concrete has just 
passed its golden anniversary. Re- 
sults to date show that concrete’s 
strength, unlike many other ma- 
terials (and materials researchers), 
increases over the years. 

Started in 1910, the program con- 
sists of compression and tensile 
tests made at periodic intervals on 
the aging concrete specimens. 

Among the data collected so far: 
concrete specimens made in 1:2:4 
ratios (one part cement, two parts 
sand and 4 parts crushed stone) and 
exposed to the Wisconsin weather, 
increased in compressive strength 
from 1,800 psi. after one month of 
aging to 5,600 psi. after 50 years. 





Innovations Coming Fast 
In the Copper Industry 


The spruce log that traditionally 
juts from the end of anode con- 
verters in copper smelters may soon 
be a thing of the past. Phelps Dodge 
in Douglas, Ariz., is already operat- 
ing a $3-4-million commercial unit 
that substitutes reformed natural 
gas for the venerable pole. And 
Kennecott Copper is researching a 
natural gas and steam lance that 
could cut present poling costs as 
much as 90%. 

Poling has been the method used 
for many years to remove oxygen 
from melted copper, prior to casting 
the copper into anodes for electro- 
lytic refining. 

Phelps Dodge’s unit employs a 
catalytic reactor to reform natural 
gas, which then feeds to the anode 
converter. Kennecott hopes to get 
around the high capital cost of this 
system by directly combining 
natural gas and steam in a lance in 
the converter. Main problem pre- 
sented by lancing is that if the 
steam is not bone dry it could cause 
an explosion in the converter. Also, 
using reformed gas, instead of pol- 
ing, lowers furnace temperature, 
which will probably lead to higher 
fuel and insulation costs, 
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the Db 250 


a general purpose, microsecond computer 


COMPLETELY SOLID STATE 


Outstanding features of the PB 250 include: e MICROSECOND 
SPEED: Addition and subtraction require 12 microseconds. 
Multiplication takes 276 microseconds and division 252 
microseconds. eEXPANDABLE MEMORY: Minimum capacity 
of 2,320 words, expandable to 15,888 words. External core 
memory of 16,384 words available.e COMMAND STRUCTURE: 
Versatile command list of 51 instructions. eSIMPLE PRO- 
. GRAMMING: Internally programmed, single address instruc- 
= design of the PB 250 enables it to tions, command indexing, and automatic double precision 
e@ mounted as a systems component in ’ . c 
331/, in. of a standard relay rack. operations. eINPUT-OUTPUT SYSTEMS: Automatic typewriter, 
paper tape reader, and punch standard. Complete range of 
SPECIFICATIONS peripheral equipment available. e EXCEPTIONAL RELIABILITY: 
bisa * oa ; Conservative solid-state design, small component count, and 
erial, binary, internal program. 
absence of moving parts. @SYSTEMS INTEGRATION: May be 


COMMAND STRUCTURE : 
Single address with index register. integrated into existing systems, on- or off-line. Ability to 


51 commands. t ; if t-to-f t 
OPERATION TIMES (22 bit word) operate as universal tormat-to-forma converter, 
Add/subtract 12 usec. 
Multiply 276 usec. (max.) 
Divide 252 usec. (max.) 
Square root 252 usec. (max.) 


MEMORY 
Type: Magnetostrictive delay lines. 
Capacity: 2,320 words standard, 
expandable to 15,888 words. 


INPUT-OUTPUT 
Standard: Automatic typewriter, 
paper tape punch and reader, 
11 control inputs, 32 control 
outputs, high-speed block input- 
output (85 KC word rate). 
Optional: High-speed paper tape 
punch and reader, magnetic 
tape units (six maximum) 
employing 1BM 700 series format, 
punched card equipment, 
18 additional control inputs. 


DIMENSIONS 
30 in. high, 19 in. wide, 24 in. deep. 


POWER REQUIREMENT 
115 volts, 60 cycles, at 100 watts. 


























PACKARD BELL COMPUTER 


A Subsidiary of Packard Bell Electronics 
1905 Armacost Avenue, Los Angeles 25, California » GR 8-4247 
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TEMPO QUICKENS IN FIGHT TO SAVE WATER 


Attention swings back from “second-front” 
conversion of saline-to-fresh water and 

focuses on prime target—better management of 
existing sources of fresh water. 


If we develop our U.S. water 
supplies to the fullest, we can sat- 
isfy daily needs of 635 billion gal./ 
day (bgd.). But use of water will 
climb from its present level of 314 
bgd. to 600 bgd. in 1980 and 1,000 
bgd. by the year 2000. 

Against this background of stark 
facts, 300 water experts recently 
examined the future of water sup- 
ply and how to manage it at a three- 
day water-quality symposium in 
Cincinnati under the auspices of the 
Robert A. Taft Sanitary Engineer- 


ing Center of the U.S. Public 
Health Service. 

Their proposals for dealing with 
this impending imbalance between 
supply and demand all aim at the 
same target: control water quality 
well enough so that one user’s efflu- 
ent can supply another user’s intake 
full as well as previously unused 
water. 
> Scope of Problem—To control 
water quality will take some doing. 
Here’s how H. G. Hanson, director 
of Taft Center, views the problem. 


New tool monitors water quality 


Orsanco’s robot comprises a stack of 
three cubicles containing recorder and 
telemeter transmitter (top), electronic 
measuring instruments (center), flow 
cells and detectors (bottom). Latter 


' cubicle (shown open, below) also con- 





tains automatic sampler and 2-gal. 


—_ 


“Whether re-use be two, four o1 
six times, water-quality manage- 
ment will be the key to meeting 
supply needs. And the scientific 
basis of water-quality management 
is ability to measure substances in 
the water and to understand their 
behavior. 

“As the number of substances in- 
creases, it will be necessary to be 
more discriminating in what we 
measure.” 

Noting that physical factors have 
not received appropriate attention 
from water-quality scientists, Han- 
son said, “The chemical and bio- 
logical factors are even more 
complicated. Separation and identi- 
fication techniques and instrumen- 
tation are only in the primary stage 
of development.” 

There was substantiation for 
Hanson’s comments by Bernard B. 
Berger, Taft’s chief of water re- 
search, who feels that, “We must 
know how to account for all waste 
reaching our streams—sewage, in- 
dustrial waste, land drainage and 
chemicals deliberately applied to 
the water to kill trash fish and 
weeds.” 

As Berger has noted previously 
(Chem. Eng., Aug. 22, p. 50), ac- 
counting for waste synthetic or- 
ganic chemicals and coping with 
them in water supply poses a whole 
new challenge in water-quality man- 
agement. 
> Robot Monitor First Step — De- 
spite these unknown areas still to 
be probed, water specialists are 
making real progress in continu- 
ously measuring presently under- 
stood characteristics of water 
quality. 

On Sept. 15, after several years 
of development, the Ohio River 
Valley Water Sanitation Commis- 
sion (Orsanco) started operating 
the first of its robot stream mon- 
itors on a location upriver from 
Cincinnati. When all monitor sta- 
tions on the Ohio eventually have 
these robots, they will be able to 
provide continuous automatic scru- 


(Continued on page 98) 
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ADVANCING THE ART OF REDUCTION PROCESSING... 


Continual expansion of the processing industries de- 
mands equipment designed and developed for today. 
Our MIKRO-BUD is an example of this type of plan- 
ning. Recent changes in this vertical hammer mill were 
dictated by field tests on a variety of materials including 
cocoa, rubber accelerators, sodium sulphate, sugar, 
phenolic resins, dyes, colors and tobacco. Capacities 
have been stepped up from 40 to 100 per cent, depending 
on the material in process. Efficient air flow has added 


MIKRO-Products 


PULVERIZING MACHINERY COMPANY 
55 Chatham Rd., Summit, N. J. 
A Division of American-Marietta Company 


“to the range of heat-sensitive materials handled without 


coolants. A selector control wheel allows adjustment 
over a wide range of particle sizes without shutting 
down the mill. Write for Bulletin 51-C-1. 


The MIKRO-BUD is one of four different designs and 12 sizes 
of Mikro pulverizing equipment offering grinds from granular 
to the lower micron ranges, and capacities up to 20,000 Ibs/hr 
on certain materials. 


PROCESSING SYSTEMS 


=P -s 


GRINDING CONVEYING COLLECTING 


REPRESENTATIVES throughout the United States, Continental Europe, British Isles, Canada, Mexico, Central and South America, 
West Indies, South Africa, India, Japan, Philippines, Australia and New Zealand. 


MANUFACTURING FACILITIES: United States, Canada, Continental Europe, British Isles. 
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tiny of the quality of the river’s 
water. 

Orsanco’s robot measures hydro- 
gen ions, chloride ions, specific 
conductance, dissolved oxygen, ox- 
idation-reduction potential, tem- 
perature and solar radiation. 

Over Grade I intercity telegraph 
lines, Orsanco’s control center will 
automatically interrogate each mon- 
itor in numerical sequence. Data 
transmitted back by the monitor 
feeds into a data logger. 

Should any of the analyzers in 
the monitor register abnormally 
high or low values, an automatic 
sampler draws a 2-gal. sample and 


holds it, in case further checking is 
desired. 

> On the Delaware—But the Ohio 
Valley isn’t alone in trying to mon- 
itor water quality. According to 
S. S. Baxter, Philadelphia’s water 
commissioner, “The Lehigh Water 
Resources Research Council is in 
the process of developing and in- 
stalling automatic machines for 
monitoring the quality of Delaware 
River water. 

“At the present time, a station at 
Riegelsville takes automatic sam- 
ples and records temperature, pH, 
conductivity, sunlight intensity, 
turbidity and dissolved oxygen. 


Conference on The New Chemical Engineering 
Hotel Muehlebach, Kansas City, Mo., November 29 and 30, 1960 


This two-day conference will consist of four technical sessions with a total of ten papers, plus 
two lunches, a reception and cocktail party, a banquet and a tour. The conference fee of $50 
($45 for those who preregister by November 21 ) will cover attendance at the sessions, the 
lunches, the cocktail party, the banquet, the tour and a set of preprints of the technica! papers 
which will be supplied to registrants in a souvenir briefcase 


The Program 
Registration desk open from 6 PM, November 28 to 4 PM, November 30. 


Tuesday, November 29 
9:30 AM, First Session 
Welcome, M. H. Thor: ion, Midwest Research Institute 
Keynote Speech, S. D. Kirkpatrick, McGraw-Hill Book Co. 
The New Chemistry 
Survey of the New Chemistry, Norman Hackerman, Univ. of Texas 
Solid State Chemistry, Rowland Johnson, Texas Instruments Inc 
12:15, Lunch 
1:45 PM, Second Session 
The New Mathematics 
New Uses for Mathematics, J. S. Dahler, Univ. of Minnesota 
Mathematics of Control Loops, T. J. Williams, Monsanto Chemical Co 
Numerical Analysis, Yudell Luke, Midwest Research Institute 
6:15 PM, Reception and Cocktail Party 
7:00 PM, Banquet 


Banquet speech by a nationally recognized authority on a subject of high interest and im 
portance to all engineers in the Space Age. C. N. Kimball, of MRI, will preside 


Wednesday, November 30 
9:00 AM, Third Session 
New Tools of the Engineer — | 

Systems Engineering, T. C. Wherry, Phillips Petroleum Co. 
Process Kinetics, Henry Eyring, Univ. of Utah 
Information Retrieval, J. W. Perry, Univ. of Arizona 

12:00 PM, Lunch 

1:30 PM, Fourth Session 


New Tools of the Engineer — I! 
Process Statistics, T. L. Koehler, American Cyanamid Co. 
Operations Research, J. C. Hetrick, Arthur D. Little, Inc. 


4:00 PM, Guided tour of Midwest Research Institute (Buses leave hotel). 
5:00 PM, Tour ends, guests returned to hotel. 
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“And within the last two months 
the Philadelphia Water Dept. has 
installed instrumentation below the 
Torresdale plant on the Delaware 
to check continuously dissolved oxy- 
gen, temperature and conductivity 
of its water. 

“This month, we expect to com- 
plete an installation upstream from 
Torresdale that will measure pH, 
specific conductance, temperature, 
turbidity and dissolved oxygen. All 
these instruments will continuously 
record data on charts that we shall 
pick up periodically. 

“Automatic equipment for meas- 
uring radioactivity has been pur- 
chased and, following tests, will be 
used to record radioactivity of the 
Delaware and Schuylkill rivers. The 
department also is testing equip- 
ment for measuring phenols con- 
tinuously.” 
> Random Sample — Backing up 
these surveillance efforts are equip- 
ment people who are building in- 
struments able to deliver accurate 
measurements over long periods of 
unattended service under widely 
varying, difficult conditions. Se- 
lected at random, the following in- 
struments are a few of those devel- 
oped specifically for this type of 
service. 

The Carritt dissolved oxygen 
electrode permits migration of dis- 
solved oxygen from water through 
a permeable polyethylene membrane 
into the electrolyte that bathes the 
platinum and _ silver-silver oxide 
electrodes. Under constant voltage, 
current flowing through the cell 
varies with the oxygen content of 
the water. 

Hettche-Schultze automatic ten- 
sion instrument measures the force 
needed to lift a small platinum 
duNotiy ring from the surface of 
the water sample, repeats cycle 
every 6 min. 

Depolox residual chlorine instru- 
ment introduces sample tangenti- 
ally to annulus between cylindrical 
electrodes of copper and _ noble 
metal. At the same time, the flow 
rotates glass balls that keep elec- 
trodes clean. Presence of oxidizing 
agent (chlorine) oxidizes polarized 
layer on noble-metal electrode, al- 
lowing current to flow in proportion 
to concentration of oxidizer.—AVG 
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He peeps at creep... to make plastic pipe last longer 


Inside that large oven, many samples of USS National PVC Pipe are being tested for creep; that is, 
expansion or deformation. Samples are heated to 120F. or 135F. and stressed by internal water pres- 
sures from 200 to 900 psi. 

Notice that extensometer strips are looped over each sample. The lab technician views these strips 
with a telescope to obtain the rate of expansion for each pipe sample. 

National Tube conducts this creep test as well as stress-rupture tests to determine accurate working 
stresses for its polyvinyl! chloride pipe. This is just another step that helps National Tube control the 
quality of its product. 

USS National PVC Pipe handles acids, alkalies, salt solutions and alcohols. It’s available in either 
high-impact or normal-impact, and it comes in sizes 4 inch to 12 inches in diameter. You may choose 
from Schedules A, 40, 80 and 120. For information, write National Tube Division, United States Steel, 
525 William Penn Place, Pittsburgh 30, Pa. Ask for Bulletin No. 24. USS and National are registered trademarks 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors « United States Steel Export Company, New York 
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INDUSTRY NEWS... 


OIL REFINERS RUSH TO FILL AROMATICS GAP 


Buyers, eagerly scrambling for shrinking supplies of coke 
oven byproducts, have sparked oil refiners to move en 
masse into making aromatics. It means a major redistribu- 
tion of the supply of these important chemicals. 


The flow of announcements by pe- 
troleum refiners about new plants 
to produce petrochemical benzene 
and naphthalene has swelled to tidal 
proportions, with no end in sight. 
No less than 14 companies are build- 
ing or have planned new facilities 
with a total capacity of 195 million 
gal./yr of benzene and 275 million 
lb./yr of naphthalene. 

Three main factors triggered the 
stampede toward petroleum-based 
chemicals: 

¢ The short supply of coke-oven 
benzene and naphthalene, which 
was engendered by the steel strike 
and prolonged by low steel produc- 
tion rates. 


¢ The plentiful supply of regu- 
lar petroleum products, which 
prompted refiners to seek new ap- 
plications to absorb refinery outvut. 
¢The ever-downward trend in 
imports, as hungry foreign demand 
eats into the world supply. 
> Source of Demand—Most of the 
benzene used this year will be gob- 
bled up to make styrene, synthetic 
phenol, nylon and dodecyl benzene 
(for detergents). Shortages in ben- 
zene have been common in 1960 
although proposed new plants and 
expansions should meet the demand 
soon, perhaps next year. 
Naphthalene finds its major mar- 
ket in production of phthalic an- 





BENZENE 


Company and Location 


Mobil Chemical Co., Beaumont, Tex. 
Texaco, Port Arthur, Tex. 
Signal Oil & Gas Co., Houston, Tex. 
Ashland Oil & Refining Co., 
Catlettsburg, Ky. 
N. Tonawanda, N. Y. 
Suntide Refining Co., Corpus Christi, Tex. 
Enjay Chemical Co., Baton Rouge, La. 
South Hampton Co., Silsbee, Tex. 
British American Oil Co., Montreal, Can. 
Imperial Oil Co., Sarnia, Ont. 
Plymouth Oil Co., Texas City, Tex. 
Gulf Oil Co., Philadelphia, Pa. 
Sun Oil Co., Marcus Hook, Pa. 


Due on Stream 
Early 1962 
1961 
Early 1961 


Capacity 
30 million gal. /yr. 


Early 1961 
Proposed 
Early 1961 
Late 1960 
On stream 
Mid 1961 
Proposed 
Proposed 
Proposed 
Proposed 


NAPHTHALENE 


Sun Oil Co., Toledo, Ohio 
Ashland Oi! & Refining Co., 
Catlettsburg, Ky. 


100 million Ib./yr. Late 1961 


75 Early 1961 


Collier Carbon & Chemical Co. with Tidewater 


Oil Co. 
Wilmington, Del. 
Los Angeles, Calif. 


50 Late 1961 
50 Proposed 


ORTHO-XYLENE 


Delhi-Taylor Oil Corp., Corpus Christi, Tex. 
Humble Oil Co., Baytown, Tex. 

Sinclair Oil Co., Houston, Tex. 

Cities Service, Lake Charles, La. 


70 million Ib./yr. (est.) On stream 
28 Late 1960 
75 1961 

120 1961 
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hydride, a basic raw material for 
making alkyd paints, vinyl plastics, 
dyes and polyester resins. 

> Boosts O-xylene — The shortage 
of coke-oven chemicals is also a 
boon for o-xylene sales, since ortho 
can replace naphthalene as feed to 
phthalic plants although yields are 
lower. Ortho-xylene capacity is also 
on the increase despite the big 
naphthalene surge. 

The expansion in o-xylene pro- 
duction is largely to meet foreign 
needs since overseas phthalic pro- 
duction is largely based on ortho. 
Domestic demands may increase, 
however. A new catalyst, developed 
by Scientific Design Co., gives high 
phthalic anhydride yield from 
either ortho or naphthalene, could 
make the two raw materials highly 
competitive. 
>» New Process—Most of the new 
petrochemical benzene and naphtha- 
lene will be produced via hydrode- 
alkylation of toluene, xylenes and 
alkyl naphthalenes (Chementator, 
July 11, p. 61 and Oct. 19, 1959, 
p. 98.) Synthesis processes have 
been developed individually by vari- 
ous companies, depending on proc- 
ess streams to be treated, and spe- 
cific process details have not been 
revealed. 

In a typical process, an aromatic 
feed is mixed with hydrogen-con- 
taining gas, contacted with a solid 
catalyst in a dealkylation reactor. 
After cooling and separation of re- 
actor product, offgas is recycled to 
the reactor with hydrogen makeup, 
and liquid effluent is distilled to se- 
cure the desired end product. 

Yield of benzene from toluene 
feed stock, for instance, is claimed 
to be 90-95% of theoretical. The 
process is also good for upgrading 
purity of coal-tar benzene. 

The table on left lists all the 
plants, planned or abuilding, which 
will add to the existing capacity of 
ortho-xylene and petrochemical ben- 
zene and naphthalene. The rapid- 
fire expansion announcements in the 
last few months indicate that other 
refiners may soon jump on the band- 
wagon.—FCP 
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accuracy 


ASHCROFT DURAGAUGES measure pressure with precise accuracy 


no matter how severe the conditions of service 


sustained 


ment of stainless steel with nylon bearings 
and pinion gear for longest wear. Case mate- 
rials: special aluminum alloy or tough phenol 
plastic. 


The Bourdon tube in Ashcroft Duragauges is 
manufactured to precision standards of flexi- 
bility and mono-linked to the rotary move- 
ment. When pressure flexes the tube, the 
gauge pointer is always positively positioned, 
because it is mounted on the geared center 
shaft of the movement. Sustained high accu- 
racy and long life are assured. 


Choose your Ashcroft Duragauges made of 
components best suited to your needs. Eight 
Bourdon tube materials are available. Move- 


© ia SUBD. 
L< 


Ashcroft Duragauges are avail- 
able in pressure ranges from 
15 psi (or vacuum) minimum to 
100,000 psi. Dial sizes: 442" 
through 12". 


The unique “Maxisafe®” Duragauge provides 
absolute protection to the viewer, plus easy 
and quick access to the mechanism. Your in- 
dustrial supply distributor will help you select 
the best combination of components for your 
Ashcroft Gauge requirements. Phone him 
today or write for Catalog 300B. 


ASHCROFT PRESSURE GAUGES 


A product of 


IN! JUOOW.9 


MANNING, MAXWELL & MOORE, INC. 


Gauge and Instrument Division + Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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CPI News Briefs 


¢ Processes 

¢ Plants 

¢ Offices 
Companies 


International 


Processes 


Elastomer-solvent system devel- 
oped by Crawford & Russell, Stam- 
ford, Conn., (Chementator, Sept. 5, 
p. 48) is getting its first tryout. 
American Rubber & Chemical 
(joint venture of Stauffer Chemical 
and American Synthetic Rubber 
Co.) will use the process in an elas- 
tomers semiworks plant to be built 
alongside a conventional polyiso- 
prene and polybutadiene plant be- 
ing constructed by C. F. Braun. 
On-stream date for the commercial 
unit is Sept. 1961. 


A carbon tetrachloride process, 
utilizing combustion of methane 
and chlorine, has been disclosed by 
Germany’s Chemische Werke Huels. 
Heart of flowsheet is a two-reactor 
system through which the reacting 
mixture flows at about 190 ft./sec. 
Methane and chlorine feed to the 
first reactor and are ignited with a 
hydrogen flame; reaction tempera- 
ture is controlled at 650 C. Gases 
leave first reactor, cool to 450 C., 
then feed to the second unit where 
more methane is added. Yields are 
said to be over 70% carbon tetra- 
chloride, with about 20% perchlo- 
roethylene. By substituting ethylene 
for methane in the feed gas, 
perchloroethylene is the main 
product, 


Calcium cyanamide process im- 
provements have been patented by 
Belgium’s Societe Belge d’Electro- 
chemie. Key to the improvement: 
raising pressure to 1,000-1,500 psi. 
in the final reactor where calcium 
carbide reacts with nitrogen to 
form the cyanamide. Increased 
pressure, says the firm, slashes 
product losses in the last step from 
10% to 2%. Too, increased pres- 
sure cuts down, by 75%, heat input 
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needed to sustain the reaction. Pro- 
duction using the improved process 
will start at Ghent during 1961. 


Glycerin, sodium ferrocyanide and 
ferric ferrocyanide from wood are 
all being produced by Georgia- 
Pacific Corp. in an experimental 
plant in Portland, Ore. But G-P is 
not giving out any process details 
at this time. 


Plants 





Cosden Petroleum Corp. has en- 
tered the final phase of its pro- 
gram to increase styrene capacity 
at the firm’s Big Spring, Tex., re- 
finery. Project will treble Cosden’s 
current styrene level, upping ca- 
pacity to 70 million lb./yr. An im- 
portant step was erection of the 
159-ft. styrene recovery column 
shown being positioned above. As 
part of its program, Cosden is also 
installing a UOP Alkar unit, which 
will make ethylbenzene (inter- 
mediate product in styrene manu- 
facture) by catalytic alkylation of 
benzene with ethylene. Entire 
project is scheduled for comple- 
tion in mid-November; the ex- 
panded unit is due to go on stream 
December 1. 
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Bzura Chemical Co., Keyport, N. J., 
has begun commercial production 
of U.S.P.-grade citric acid—from 
cane blackstrap molasses via an 
exclusive, rapid, deep-fermentation 
process. The move is said to make 
Bzura the second-largest producer 
of citric acid in the U.S. 


Kaiser Aluminum Corp.’s Kaiser 
Refractories & Chemicals Div. will 
build a $500,000 facility at Co- 
lumbiana, Ohio, for manufacture 
of special refractories needed in 
the basic-oxygen steel making 
process. Plant equipment will in- 
clude a specially designed press, 
rotary heaters, a mixer and a 
cooler. Scheduled to be in opera- 
tion by January 1961, the facility 
will be adjacent to Kaiser’s exist- 
ing refractories plant at Columbi- 
ana, 


American Cyanamid Co. will build 
a contact sulfuric acid plant at 
Brewster, Fla., which will treat 
elemental sulfur as raw material. 
Leonard Construction Co., Chi- 
cago, will handle engineering and 
construction; the plant is due to 
be completed in mid-1961. 


Olin Mathieson Chemical Corp. is 
beginning construction of a $13- 
million plant to make chlorine, 
caustic soda at Charleston, Tenn. 
Facility will have a total capacity 
of about 360 tons/day, will manu- 
facture its products in Mathieson 
electrolytic cells. Production is 
scheduled for the end of 1961. 
Part of the plant’s output will go 
to OM’s Doe Run facilities at 
Brandenburg, Ky. 


Allied Chemical Corp.’s Solvay 
Process Div. is also adding new 
capacity for chlorine and caustic 
soda, by expanding its facilities at 
Brunswick, Ga. Project will in- 
crease Solvay’s capacity at Bruns- 
wick by about 100 ton /day. 


Southern Nitrogen Co., Inc., has 
begun a $1.3-million expansion 
program for its nitrogen-products 
facilities at Savannah, Ga. Project 
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DO YOU 
STAND ON 


COMPUTER CONTROL— 
LEADING OR LAGGING? 


Far-sighted leaders in industry are realizing 
the benefits made possible by applying com- 
puter control systems to their processes. 


Working with these leaders, General Electric 
has already pioneered the application of 
twenty on-line GE-312 computer systems 
now being implemented in these basic areas 
—STEEL, ELECTRIC UTILITIES, CHEMICAL, 
CEMENT, and PRODUCTION CONTROL for 
various manufacturing applications. 


The GE-312 Computer Control System em- 
bodies adaptability and flexibility to meet 
many types of applications in varying size 
plants. For example, compare its expansible 
memory —capacity up to 52,000 words. Com- 
pare its flexible input/output—capable of 
scanning up to 1500 instrument inputs. 
These are maximum capabilities, expansible 
from a minimum system. You buy a system 
tailored to your exact requirements. 


Add to this versatile equipment the com- 
puter systems engineering ability demon- 
strated by General Electric in implementing 
these twenty GE-312 system applications. 


Add also the long history of General Electric 
overall systems know-how—its broad back- 
ground in the equipment, processes and ma- 
terials to which you apply computer control. 


Tomorrow’s profits will come from today’s 
combination of vision, equipment, and know- 
how. Where do you stand? 





There are General Electric Sales and Appli- 
cation engineers in over one hundred offices 
throughout the nation to serve you. Phone 
the nearest General Electric Apparatus Sales 
Office, or wire General Electric Computer 
Department, 13446 North Black Canyon 
Highway, Phoenix, Arizona. 


36) PROCESS CONTROL 
AUTOMATED BY GENERAL ELECTRIC A 
“a 





Progress Is Our Most Important Product 


GENERAL @@ ELECTRIC 


CPa-50 (9-60) 


General Electric —a pioneer in computer systems for all phases of business, industrial, scientific, engineering, and financial endeavor, 
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Chemical Economics 


U.S. Consumption (million |b.) 





Reinforced plastic in 


corrosion-resistant equipment 
will grow at least 15% /yr. 





ADD PLASTICS TO CORROSION FOES 


frame filters, fans, housings and 


Projected steady growth may be only the windup 
for a big leap in use of glass-reinforced polyester 
in corrosion-resistant equipment. 


einforced-plastic corrosion-resist- 
ant equipment has grown into a $7 
million business from almost noth- 
ing, five years ago. Progress at an 
agreeable but undramatic 15%/yr. 
is expected for the next few years. 

But to many in the industry, it 
is simply a matter of time and 
ripening before this growth ter- 
minates in sudden spectacular ex- 
pansion. After making a survey of 
fabricators, one polyester manufac- 
turer recently deduced that, as 
early as 1963, 4.7 million lb. of poly- 
ester will go to this market. That’s 
just about double the 1959 con- 
sumption. 

To date, reinforced-plastic proc- 
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‘scrubbers, 


ess equipment represents a minute 
portion of total equipment produced 
in this country. But potential mar- 
ket in industry today is conserva- 
tively estimated, before installation, 
at well over $100 million/yr. 

Many now believe sufficient suc- 
cessful use has been made of rein- 
forced-plastic equipment to acceler- 
ate interest. The following products 
represent the bulk of present sales: 
process and storage tanks, gas 
exhaust ducts, hoods, 
stacks, tote bins and trays. The fol- 
lowing have been successful in a 
smaller number of installations: 
tank linings, pressure vessels, tank 
trucks, rotary filters, plate and 


shields, instrument cases, cooling 
towers. 

In addition to the construction 
of all-plastic, glass-reinforced equip- 
ment, the materials have mainte- 
nance applications, too. A lot has 
been done with glass and resin in 
patching metal ducts, steel tanks, 
ete. Also, polyester compounded 
with glass and filler is used as a 
“putty” to seal small cracks. 
> Polyesters Dominate—Of the to- 
tal resin usage in reinforced-plastic 
corrosion-resistant equipment, poly- 
esters account for 90%. This 90% 
represented about 2.2 million lb. in 
1959. All types of polyester resins 
have some degree of corrosion re- 
sistance, and all are used by the 
equipment fabricators. 
> New Products—But several mod- 
ifications of general-purpose poly- 
esters, which are reaction products 
of maleic or phthalic anhydride and 
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BC LIFE 


BONUS PROTECTION 


from the Boiler Capital of the World 


e BONUS LIFE means longer life and less refractory 
maintenance made possible by Titusville’s unique WTP de- 
sign featuring 65% Black Surface Tube Area coverage on 
rear wall. 

Titusville’s increased black surface tube area means less 


L refractory maintenance through longer refractory life (less 
T ; T USVI L L & down-time for replacement) and a faster steamer. 
ai ¢ BONUS PROTECTION provided by Titusville WTP’s 
double casing design solves the corrosive product problem. 
Most water tube steam generators operate intermittently. 
When dew point is approached at low fire condition, corro- 
sive product can form quickly in single casing boilers. 
Titusville WTP’s double casing design (with insulation 
between) reduces temperature differential. Result: forma- 
tion of corrosive product almost entirely eliminated for 
many times more casing life. 


THE TITUSVILLE IRON WORKS COMPANY 


TITUSVILLE, PENNSYLVANIA 
Division of ——— Corporation 
Wells 


For your 
BONUS LIFE 
ef \T me ip : Tale 
= BONUS 
PROTECTION 
specify 
WTP 
from Titusville 





Tepe 


ECONOMICS ... 


Major anti-corrosive uses of reinforced polyester 


All-Plastic Scrubber 


All-Plastice Cross Fitting for 48-in. Duct 


ceetpee ee . 
> ~ “tae 


Field Weld in Progress 


Successful use of reinforced-plastic corrosion-resistant equipment in the past five years has fanned industry 


interest. In addition to all-plastic construction, materials offer benefits in maintenance applications. 


aliphatic glycols such as propylene 
glycol, are making a stronger bid 
for use as corrosion fighters. 
Bisphenol Polyesters—Based on 
the reaction of maleic or fumaric 
acid with a glycol derived from 
Bisphenol A, these are recom- 
mended where great corrosion re- 
sistance is required. General-pur- 
pose (GP) resins are limited to use 
in products like fume ducts where 
the large amount of air reduces heat 
and dilutes the concentration of cor- 
rosive ingredients. At 30 to 40¢/Ib., 
GP resin price compares with 40 
to 50¢ for bisphenol types. The 
latter claimed about 800,000 lb. of 
total resin use in corrosion-resist- 
ant equipment in 1959. Producers 
of bisphenol polyesters hope to gain 
almost half of a projected 4.7 mil- 
lion-lb. resin consumption in 1963. 
Fire-Retardant Polyesters — 
Flame resistance in polyester resins 
is generally accomplished by the 
incorporation of chlorine, phos- 
phorus, bromine or fluorine in the 
form of compounds that will remain 
stable in both interior and exterior 
exposure. The most widely used are 
the chlorinated dicarboxylic acids. 
The very high, fairly stable chlorine 
content of hexachloroendomethyl- 
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ene tetrahydrophthalic anhydride 
(Het* acid) makes it particularly 
attractive as a means of developing 
flame resistance. These resins have 
good chemical-resistant properties, 
although the bisphenol types are re- 
ported to offer better resistance to 
chemical solutions at higher tem- 
peratures. Prices range between 43 
and 48¢/lb. About 300,000 lb. were 
used in equipment in 1959. 

Isopolyesters—These differ from 
the GP variety in that they are 
based on the reaction of glycols 
with isophthalic acid instead of 
phthalic anhydride. Anticorrosive 
properties and price generally 
stand, at present, above those of 
GP resins, below those of bisphenol 
types. Relatively new as a commer- 
cial product, and still made only by 
Oronite in a 50-million-lb./yr. unit 
at Richmond, Calif., isophthalic 
acid is currently enjoying an un- 
scheduled jump in consumption due 
to the phthalic shortage. Oronite 
expects the product to maintain 
these advances on its merits. 

Glass flakes-Polyester—Another 
new development expected to ex- 
tend reinforced polyesters’ use in 
corrosion-resistant applications: a 


*Trade mark, Hooker Chemical. 


polyester spray coating containing 
glass flakes, just introduced by 
Owens-Corning Fiberglas (Chem. 
Eng., Sept. 5, 1960, p. 162). The 
idea of spraying glass and resin is 
not a new one. But previous prac- 
tice called for a spray gun and glass 
chopper, with resin and glass con- 
tacting outside the gun. O-C ex- 
pects to sell 1 million lb. of the new 
coating in 1961 compared with an 
expected total consumption of only 
250,000 lb. for the old chopped 
variety. 
>» Why Plastics—Summarizing the 
reasons why its partisans believe 
glass-reinforced plastic is a “can’t 
miss” proposition for corrosion ap- 
plications: its broad chemical re- 
sistance, adaptability to irregular 
shapes, and high strength-to-weight 
ratio. It is generally superior from 
a cost-performance standpoint to 
presently used materials such as 
stainless steel, special alloys, and 
rubber- and plastic-lined metals. 

Temperature resistance covers a 
wide range, from —50 to 300 F. 
Weight of reinforced-plastic con- 
struction is, on the average, half 
that of its steel equivalent. 

Its initial cost is less than most 
corrosion-resistant metals and other 
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Nuclear Graphite Notes from 





NATIONAL 


CARBON 


COMPANY 


DIVISION OF UNION CARBIDE CORPORATION, 270 PARK AVENUE, NEW YORK 17, N.Y. 
OFFICES: Birmingham, Chicago, Houston, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco. In Canada: Union Carbide Canada Limited, Toronto 








NO OTHER MATERIAL 
HAS SO MANY USEFUL 
NUCLEAR PROPERTIES 


@ EXCELLENT STRUCTURAL MATERIAL 
@ RESISTS CORROSION 

@ RESISTS THERMAL SHOCK 

@ EASILY FABRICATED 

@ HIGH MODERATING QUALITIES 


@ STRENGTH INCREASES WITH 
TEMPERATURE RISE 





PRECISELY MACHINED GRAPHITE 
FOR THERMAL COLUMNS 





Photo shows inner wall of an 11 foot 
long graphite thermal column. 
Graphite was chosen for this installa- 
tion because it is an excellent moder- 
ator of neutrons with low capture 
cross section. 

This wall has 30 major blocks; the 
other 4 walls have 144 accurately 
machined blocks each. In all, 1300 
precision machined graphite pieces 
are included in this thermal column. 
Close tolerances were held in ma- 
chining each piece. 





Many Universities are now using 


rs 


Graphite Moderated Training Reactors 


Dr. E. F. Leonard, director of Laboratory Work for Columbia University, inserting a 
neutron source of plutonium-beryllium obtained from the Atomic Energy Commission. 


A recently conducted survey shows 
that many universities throughout 
the country are using graphite ex- 
ponential piles for training the sorely 
needed nuclear engineers of tomor- 
row. The survey also points out some 
of the advantages associated with 
graphite which are not found in other 
types of subcritical piles. 

Graphite offers longer neutron dif- 
fusion (approximately 50 cm) and 
permits wider fuel rod spacing to 
assure accurate flux measurements. 
Also flux distortions are easily de- 
termined in graphite piles. 

The structural and machineability 
features of graphite permit students 
to design and construct the pile. 
There are abundant experimental 
data and procedure history available 
on graphite (it’s the oldest type of sub- 
critical reactor) which permit more 


“National” and “Union Carbide” are registered trade-marks for products of 


NATIONAL CARBON COMPANY 
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time for advanced experiments rather 
than basic fundamental experimenta- 
tion. 

A graphite pile also offers con- 
siderable flexibility. It is easy to 
change configuration, to introduce 
voids, to accurately position samples, 
and the pile can be operated as either 
a bare or reflected system. 


Dr. T. J. Thompson, professor of Nuclear Engi- 
neering at M.I.T., removing a plutonium-beryllium 
neutron source from the subcritical nuclear 
reactor. 


UNION 
CARBIDE 


107 





ECONOMICS ... 


materials used. It averages 20% 
to 50% less than stainless, the com- 
monest corrosion-resistant mate- 
rial. Installation costs are competi- 
tive with other materials, repairs 
in place easier. Freight costs favor 
the lighter-weight product. 

The long-range trend of costs in- 
dicates that metals are headed up- 
ward while synthetic resins are 
headed downward as the production 
increases. Glass costs are expected 
to climb slightly but remain rela- 
tively constant. Cost of labor that 
goes into processing and finishing 
operations is trending upward for 
metal products, downward for plas- 
tics products. 
> Manufacturers—There are 15 to 
20 fabricators producing rein- 
forced - plastic corrosion - resistant 
equipment. Most prominent are 
C. N. Beetle Co., Corite Products, 
du Veere, Inc., Haveg Industries, 
Heil Process Equipment, Ceilcote 
Co. Although there are some stand- 
ardized products, custom orders 
represent at least half of the dollar 
sales value. 

Three or four dozen companies 
produce general-purpose polyesters. 
There are only two producers of 
bisphenol types, Atlas Powder Co. 
and American Cyanamid. 
> Epoxies’ Stake — Bisphenol-type 
resins owe much of their corrosion 
resistance to Bisphenol A. Bis- 
phenol A is also an ingredient of 
epoxies, the only other resins that 
make a showing in corrosion-resist- 
ant reinforced-plastic equipment. 
Epoxies are not expected to make 
further gains in this market in the 
next few years: prices are high at 
55¢/lb. and more; properties are 
reportedly not substantially better 
than those of the cheaper premium 
polyester resins; shelf life, after 
addition of catalysts, is short; cur- 
ing systems are troublesome. 





Isophthalic Gains 
Via Phthalic Shortage 

All available isophthalic capacity 
has undoubtedly been called into use 


because of the phthalic shortage. 
In addition to Oronite’s 50-million- 
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Ib./yr. isophthalic unit, Amoco has 
been working the bugs out of 60- 
million-lb./yr. unit for oxidation of 
mixed xylenes at Joliet, Ill., and 
reports selling some off-specifica- 
tion isophthalic. Startup date for 
production of commercial-grade 
material at Joliet is still unpredict- 
able. 

End-uses for isophthalic: 60% 
for unsaturated polyester, almost 
the remaining 40% for alkyd resins. 
Minor amounts go into plasticizers 
and miscellaneous uses. 

Proponents of isophthalic empha- 
size its distinct properties and ad- 
vantages (see p. 106). A representa- 
tive of one major manufacturer of 
GP polyesters believes isophthalic 
may ultimately capture half of poly- 
ester markets but that growth will 
be more in competition with metals 
and coated metals than with phthalic 
polyesters. Use of polyesters in 
reinforced plastics is expected to 
grow from roughly 125 million lb. 
in 1959 to 230 million in 1965. 

In short- and medium-oil alkyds, 
which are used in baked industrial 
finishes, and in very-long-oil alkyds, 
suitable for outdoor paints, iso- 
phthalic acid reportedly offers coat- 
ings that dry faster, are more flex- 
ible, tougher, more abrasion resist- 
ant. However, predictions for alkyd 
resins are not so rosy as those for 
polyesters generally. Reason: seri- 
ous competition from water-based 
paints that, thus far, largely utilize 
other resins. Consumption of all 
types of alkyds for coatings in 1965 
is expected to reach 580 million Ib., 
but this is only 11 million lb. higher 
than the record set in 1955. 





Polycarbonate Prospect: 
Markets Up, Prices Down 


Startup this month of its 5-mil- 
lion-lb./yr. polycarbonate plant in 
Mount Vernon, Ind., brought forth 
from General Electric some bright 
predictions for the new material’s 
future. Made commercially only by 
GE and Mobay in the U.S. and 
Farbenfabriken-Bayer in Germany, 
polycarbonates now cost $1.50 to 
$1.75/lb. According to General 
Electric, prices will be down in the 


90¢-to-$1.20/lb. range in 1962, total 
market will amount to 6-12 million 
lb./yr. Prices in 1965: 60-85¢ mar- 
kets: 30-50 million Ib. Prices will 
then remain about the same through 
1970, but markets will grow to 75- 
100 million Ib, 

Product already has some 300 
commercial applications. For ex- 
ample, in electrical and electronic 
components, it is used for coil 
forms, insulators, connectors. Avi- 
ation uses include light housings, 
light diffusers and disc-type coun- 
ters for instruments, all for late 
model jet planes. 

Mobay, which started up its 
polycarbonate plant at New Mar- 
tinsville, W. Va., last June, is not 
quite so expansive as General Elec- 
tric in its predictions, puts the mar- 
ket in 1965 at a minimum of 20 
million lb./yr. 
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ULTRA PURE 


selectively diffuses HYDROGEN 





PALLADIUM ALLOY HYDROGEN DIFFUSION 
offers for the first time an economical, practical solution to 
the problem of Hydrogen separation and purification 


UNLIKE PURE PALLADIUM these alloys are: 
@ Unaffected by repeated heating and cooling in Hydrogen 
@ More than 2X as permeable to Hydrogen as pure Palladium 
© Lower in cost 
e Rugged—easily fabricated—long lasting 


DIFFUSION CELLS are now available in sizes for 


@ LABORATORY 
e PILOT PLANT 
e FULL SIZE COMMERCIAL UNITS 


Write us for additional information. 


~BisSHorp 


J.BISHOP a CO. platinum works / 95 KING STREET, MALVERN, PENNSYLVANIA 


A JOHNBON MATTHEY ASSOCIATE PHONE: NIAGARA 42-3100 


*“*METALS FOR PRECISION AND PERFORMANCE®” 
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New Chemicals 





water. 


‘in one sheet. 





Plastic skin for city reservoir 


Spreading like a huge fish net, this 21,680-sq. ft. Koroseal vinyl plastic 
sheet is being laid over the bare, pretamped slopes of a new reservoir at 
Lancaster, Calif., to serve as the sole retainer for 2,000,000 gal. of city 


Special techniques were evolved for prefabrication of 4,000 lb. of plastic 
The light gray Koroseal liner is 0.02 in. thick, weighs 
20 oz./sq. yd. and is now sealed water-tight around the reservoir edge on 
all four sides Its installation pared about $5,000 from conventional con- 
| struction costs.—B, F. Goodrich Co., Akron, Ohio. 


A's 


110A 








High-Boiling Solvents 
Compounds combine properties of 
keto and glycol ethers in surface 
coatings. 


Recently developed at Shell’s re- 
search laboratories, Pent-oxone (4- 
methoxy-4-methy] pentanone-2) and 
Pent-oxol (4-methoxy-4-methy] pen- 
tanol-2) will soon come out in full- 
scale commercial quantities from 
the company’s plant at Martinez, 
Calif. 

These high-boiling solvents prom- 
ise reduced costs and better per- 
formance in surface coatings. 
> Here’s Why—Over the years, 
ketones and glycol ethers have long 
been recognized by coating formu- 
lators as classes of solvents that 
provide strong solvent power, 
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purity and formulation flexibility. 
Now, Pent-oxone and -oxol not 
only combine the general superior 
properties of ketones and glycol 
ethers but are unique in their abil- 
ity to act as strong solvents for 
such dissimilar resins as acrylic, 
vinyl, epoxy, urethane and nitro- 
cellulose. Because existing solvents 
are suitable for use with no more 
than two resins, the new products 
will enable surface coating formu- 
lators to cut costs by reducing the 
variety and volume of their solvent 
inventories. 
> Better Than Pine Oil—Product 
application research also indicates 
that Pent-oxone and -oxol have 
great potentialities in the textile in- 
dustry as solvents in dyeing and 
dyestuff printing and as penetrants 


in sizing and mercerization. 

In the mining industry, Pent- 
oxol shows excellent properties as 
a frothing agent. For example, in 
the flotation of both coal and a cop- 
per mineral, it shows more selectiv- 
ity than pine oil, which is regarded 
as standard. 
> Improved Lacquer—The ketones 
used in vinyl lacquers have given 
good resin solvency and low volatil- 
ity. They are, however, slow evopa- 
rators and need addition of an aro- 
matic hydrocarbon to offset the 
cost. Pent-oxone is not unduly slow 
evaporating, displays high tolerance 
for aromatic hydrocarbons. 

Large concentrations of high- 
boiling solvents required in acrylic 
lacquers can now be reduced by 
Pent-oxone and -oxol, which besides 
yielding economical solvent systems 
also provide the lacquers with the 
highest gloss before rubbing. 

In nitrocellulose lacquers, the 
new solvents promote low viscos- 
ity, high blush resistance and 
good lacquer flowout. In epoxy 
enamels, they affect important 
properties such as pot life, vis- 
cosity, flowout, flexibility, film 
hardness and impact resistance.— 
Shell Chemical Co., New York. 
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Alloy 


Thermoelectric material shows high 
energy-conversion efficiency. 


Zone-refined silver antimony tel- 
luride, AgSbTe., synthesized by di- 
rect fusion of stoichiometric quan- 
tities of the elements, received a 
great deal of attention last month 
at the International Conference on 
Semiconductors, at Prague, Czecho- 
slovakia. 

Considered one of the most effi- 
cient thermoelectric materials yet 
developed, AgSbTe, is now being 
widely studied in _ laboratories 
around the world for possible use on 
heat-to-power converters and local- 
ized coolers, especially for minia- 
ture electronic devices. 

Thermoelectric devices now used 
by industry are based on the prin- 
ciple discovered last century: a cur- 
rent is produced when two dissimi- 
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Conducting an experimen- 
tal epoxidation reaction at 
SOLVAY Technical Serv- 
ice, Syracuse, N. Y. 


Extra 
hands 
to help 
you in 





epoxidation or other reactions with 
SOLVAY HYDROGEN PEROXIDE 


As surely as if they were in your employ, skilled and 
experienced Solvay hands can work to help you in 
the fast-growing fields now applying Solvay® 
Hydrogen Peroxide to a multitude of organic and 
inorganic reactions. Solvay is a leader in hydrogen 
peroxide applications technical service. 

For example, Solvay can assist you in developing 
techniques for upgrading olefins. Consider the cost- 
saving possibilities of including the use of these up- 
graded olefins to modify and extend higher-priced 
resins, as well as the production of plasticizer- 
stabilizers. 

Glycols, insecticides, polymers, waxes, surfact- 
ants and brake fluids represent other higher-profit 
products that utilize the technique of olefin epoxida- 
tion or hydroxylation. 


SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N. Y. 


| Allied | 
| (hemical.| 


SOLVAY branch offices and dealers are located in major centers from coast to coast. 
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Adding reagents in 
an epoxidation re- 
action with hydro- 
gen peroxide. 





| SOLVAY PROCESS DIVISION 


Allied Chemical Corporation 
61 Broadway, New York 6, N. Y. 


Please send further data on epoxidation and hydroxylation. 
[] Please have your representative call. 

Name 

Company 

Position 


Ames 
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CHEMICALS .. . 


lar metals joined together are 
heated at one junction, while tne 
opposite end is maintained at a 
lower temperature. 

The new compound, developed by 
Dr. Wernick of Bell Laboratories, 
has the very low thermal conductiv- 
ity necessary to keep a temperature 
gradient between two ends of a de- 
vice. Its thermoelectric figure of 
merit, Z, is about 1.75 x 10°/C. 
over a 200 to 500 C. range, which 
is the best value observed for posi- 
tive thermoelements in this range. 
> Anomalous Behavior—In _ the 
studies reported, silver antimony 
telluride is described as having a 
disordered cubic structure, exhibit- 
ing a thermal conductivity as low 
as 0.0064 w./em. C—about 0.0015 
cal./(sec.) (sq. cm.) (°C./em.)—at 
room temperature, only one hun- 
dredth that of germanium. While 
the material is always thermoelec- 
trically positive, its Hall effect is 
positive in some specimens and 
negative in others, even when taken 
from the same ingot. 

This behavior, according to Dr. 
Wernick, is caused by presence of 
small amounts of a second-phase 
silver telluride that is swept to one 
end by zone refining. This nega- 
tive-type phase appears to dominate 
the room-temperature Hall coeffi- 
cient at concentrations as low as 
10%, while the positive-type silver 
antimony telluride dominates the 
thermoelectric properties. 

Further studies of these anom- 
alies are now in progress and a 
problem of primary importance 
that chemical engineers still face 
is the production of single-phase 
materials and control of carrier 
concentration. — Bell Telephone 
Laboratories, New York. 110C 





Asphalt Additive 


Powder mixes quickly, strengthens 
asphalt. 


Test sections of a new asphalt 
rubberizing compound are currently 
being installed by the Texas High- 
way Dept. The compound, Rubarite 
S-1-40 Q.D., is a free-flowing pow- 
der that contains 40% synthetic 
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rubber from a special butadiene- 
styrene latex coprecipitated with 
micropulverized sericite mica by a 
new coagulation process. 

This material disperses in most 
asphalts in less than 15 min. at 375 
F., and imparts superior toughness 
and ductility. Thanks to its quick 
dispersion and free-flowing proper- 
ties, blending can be done directly 
in a transport or distributor unit, 
instead of at the asphalt plant. 

Another product still in the ex- 
perimental stage, Rubarite S-1-60 
C.C., contains 60% synthetic rub- 
ber coprecipitated with colloidal 
bituminous coal. Low specific 
gravity of the coal (1.5) gives the 
coprecipitate the same gravity as 
asphalt so that it will not settle on 
long storage. Moreover, higher 
rubber content obtained by using 
the low-gravity carrier makes pos- 
sible savings in costs during man- 
ufacture and transportation of the 
new compound.—Goodyear Tire & 
Rubber Co., Akron, Ohio. 112A 





Selective Solvent 


Versatile compound is alse an 
intermediate in drug and plastics 
industries. 


Lactonitrile, a bifunctional chem- 
ical that has potential as a sol- 
vent for olefinic hydrocarbons and 
as an intermediate, is now available 
in development quantities. 

» Separates Hydrocarbons — Its 
characteristics make it an interest- 





Newsworthy Chemicals 


ing tool for vapor-phase separation 
of hydrocarbon mixtures of narrow 
boiling point range. In the process- 
ing of hydrocarbon mixtures, for 
example, the solvent properties of 
this chemical can be used to sepa- 
rate unsaturated from saturated 
hydrocarbons and, more specific- 
ally, diolefins from mono-olefins and 
paraffins. 

Because of its two functional 
groups, lactonitrile is a useful 
chemical for the preparation of a 
variety of products. A few interest- 
ing examples are lactic acid, ethyl 
lactate, 5-methylhydantoin, 1-cyano- 
ethyl vinyl ether, a-sulfatopropiona- 
mide and a-anilinopropionitrile. 
> Works Two Ways—Lactonitrile 
undergoes the reaction of an al- 
cohol, which include ammonolysis, 
acylation, dehydration and reactions 
with diazomethane. With fatty 
amines, it reacts to produce amino 
acids with unusual surface-active 
properties. 

Good wetting power is a property 
of the material produced by hydro- 
lyzing the reaction product from 
lactonitrile and dodecylamine. The 
corresponding hydrolysis product 
from the reaction uf cocoamine with 
lactonitrile is suggested for use in 
detergent formulations. 

Through its nitrile group, lactoni- 
trile can enter into such reactions 
as hydrolysis, alcoholysis, reduction 
and esterification with Grignard re- 
agents. Esterification with alcohols 
and acids produces plasticizing 
agents. 

Another commercial possibility 
for this chemical is its use in pro- 
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Asphalt rubberizing powders disperse quickly 
Lactonitrile separates hydrocarbons, is also intermediate 
Silicone rubber cures rapidly to solid form 

Silica dust is ingredient for new insecticide 

Colloidal Teflon lubricant is dry and nongreasy 
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Diagram courtesy of Industrial and Engineering Chemisiry. 


ACRYLIC MONOMERS 


customers benefit from Rohm & Haas plant integration 


The above diagram conveys two important messages: 
(1) it gives the processes used by Rohm & Haas for 
making acrylic monomers at the Deer Park Plant at 
Houston, Texas. From basic raw materials—air and 
natural gas—the intermediates carbon monoxide, 
methanol, nickel carbonyl, ammonia, HCN, and 
acetylene are made. These in turn are used at appro- 
priate points for the production of acrylate and meth- 
acrylate esters. And (2) it shows the integrated plant 
system that has made it possible for Rohm & Haas to 
produce acrylics more economically and to pass on 
many benefits to customers—price reductions, the 
widest range of acrylates and methacrylates avail- 
able commercially from any one source, dependable 
monomer supply (note that there are two complete 
and separate units for making HCN, acetone cyano- 
hydrin, methyl and ethyl acrylate, methyl 
methacrylate). 
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In addition to these advantages, Rohm & Haas offers 
customers valuable technical service on storage and 
handling of acrylic monomers, and a working library 
of literature designed to help technical men in re- 
search, engineering, and production capacities. 

For a complete story on acrylics—history, 

chemistry, development, engineering, cur- 

rent production methods—write to Dept. 

SP-4 for a reprint of a recent I/EC 

article. We will also be glad to send 

monomer samples and technical literature. 


Chemicals for Industry 


ia ROHM & HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 





CHEMICALS... 


ducing a filler for such _ nitrile- 
containing plastic materials as 
acrylonitrile polymers and nitrile 
rubber. Small concentrations of lac- 
tonitrile have been reported to re- 
tard appreciably the oxidation of 
styrene. It has also been used as 
an organic cyanide brightener in 
the electrodeposition of nickel.— 
American Cyanamid Co., New 
York. 112B 





Silicone Rubber 


Thin fluid rapidly cures to rubbery 
solid. 


Another room-temperature vul- 
canizing silicone rubber, about as 
viscous as coffee cream, sets up to 
become a rubber within 24 hr. after 
the addition of a catalyst. 

Low viscosity of this product, 
named Silastic RTV 521, offers new 
processing advantages in making 
molds, prototypes of models and in 
casting applications. It flows 
readily through narrow channels 
and fills the fine cracks, crevices and 
depressions of intricate designs for 
accurate surface reproduction and 
void-free sections. It absorbs shock 
and vibration, is waterproof and 
withstands ozone and weathering. 

Silastic RTV 521 is catalyzed by 
dibutyl tin dilaurate to which Dow 
Corning adds inert fillers to im- 
prove handling, mixing and quality 
control. Vulcanization begins im- 
mediately after mixing and the fluid 
can be poured at room temperature 
for several hours. The amount of 
catalyst is not critical, and twice or 
one-half the recommended amount 
can be added without altering the 
physical properties of the rubber. 

Silastic is shipped in 1-, 10-, 50-, 
and 75-lb. containers.—Dow Corn- 
ing Corp., Midland, Mich. 114A 
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about any item in this department, 
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Insecticide 


Silica dust acts on pests 
immediately. 


Dri-Die, a white, odorless and 
nonstaining powder made from an 
amorphous silica aerogel, sometimes 
combined with pyrethum and pipe- 
ronyl butoxide, is an insecticide 
with immediate knockdown action 
on pests but is harmless to warm- 
blooded animals. 

Effectively used in roach control 
programs and to protect wood 
structures from termites, Dri-Die is 
also an active ingredient in pet 
powders. Silica particles kill by ab- 
sorbing the surface wax of crawling 
insects. Control begins when this 
light powder makes contact with 
any part of the insect’s body. 

The insecticides’ lasting residual 
effects have been noticed during 
commercial and government tests. 
Small quantities provide more than 
adequate control and the product 
is easy to apply, even in remote 
places. It may also be used as a 
pressurized spray. Dri-Die is now 
commercially available, offered 
alone or in combination with Pyre- 
none.—Fairfield Chemicals, Food 
Machinery & Chemical Corp., New 
York. 114B 





Lubricant 


Nongreasy and dry product nearly 
eliminates friction. 


Fluoro Glide, a new aerosol-ap- 
plied dry film lubricant, consists of 
a colloidal form of Teflon dispensed 
by a Freon propellant. It lays a 
smooth, quick drying film of Teflon 
that prevents galling, freezing or 
abrasion of adjacent surfaces. 

Like solid Teflon, this lubricant 
is nongreasy, does not drip or cake 
and provides a surface with lowest 
coefficient of friction of any solid 
material. Because its static and dy- 
namic friction coefficients are equal, 
there is no stick-slip type of motion. 
It is completely inert to nearly all 
chemicals and can be used continu- 
ously at temperatures as high as 
600 F. or as low as the cryogenic 
range. 


Fluoro Glide is recommended for 
laboratory lubrication of sliding 
parts of instruments, tapered 
joints, reciprocating parts, 
threaded connections and assembly 
of glass and rubber tubing.— 
Chemplast Inc., ._ East Newark, 
5. fy 2 114C 





Briefs 


Boron hydrides, decaborane and 
pentaborane, are now available in 
laboratory quantities for experi- 
mental work. Prices range from 
$223-320/lb. for decaborane and 
$157-357/lb. for pentaborane.— 
Olin Mathieson Chemical Corp., 
New York. 114D 


Chlorinated polyether tank lining, 
Penton, resists corrosion even at 
elevated temperatures, affords eco- 
nomical protection against virtu- 
ally all organic and inorganic 
agents, resists all inorganic acids 
except fuming nitric and sulfuric. 
Physically, Penton lining is tough, 
exhibits outstanding dimensional 
stability, assures long service free 
from shutdowns for maintenance 
or repairs.—U. S. Stoneware Co., 
Akron, Ohio. 114E 


Fuel-oil additive Barsad, inhibits 
corrosion and deposits caused by 
vanadium, sodium and sulfur pres- 
ent in #6 fuel oils. It doesn’t need 
premixing of dry chemicals, can be 
injected into the fuel supply line 
by small proportioning pumps or 
added directly in the main fuel 
storage tanks where it doesn’t 
form any sludge.—R. S. Norris & 
Assoc., Larchmont, N. Y. 114F 


Emulsion for adhesive com- 
pounding, Vinac AA-63, has non- 
creaming properties that prevent 
fully hydrolyzed polyvinyl alcohol 
from separating upon aging. It 
also imparts more water resist- 
ance to finished adhesives. Other 
characteristics are: normal com- 
pounding with solvents and con- 
ventional plasticizers, low vis- 
cosity index, good machining 
properties.—Colton Chemical Co., 
Cleveland, Ohio. 114G 
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TEMPERATURE, °F > 


Measure temperatures 


up to 4000°F 
with 


Honeywell Thermocouples 


Precise measurement of high temperatures is almost an 
art. Working effectively with temperatures over 2800°F 
calls for an intimate knowledge of both materials and 
methods. Honeywell’s long experience, combined with 
an intensive basic research program, have produced 
special techniques and equipment for precise measure- 
ment of high temperatures. 


The thermocouples listed below—tungsten-rhenium, 
molybdenum-rhenium, and 40% iridium + 60% rhodium- 
iridium —are the best available combination of cali- 
bration stability, reproducibility and physical strength. 
Although the temperature-emf curves shown above are 
still tentative, they are based on substantial scientific 
studies conducted independently in several different 
laboratories. 


HIGH TEMPERATURE ASSEMBLIES WITH PROTECTING TUBE* 


Honeywell’s research at the Hopkins Research Center 
is aimed at discovering more and more practical informa- 
tion on high-temperature thermocouples and passing the 
results on to you. 


For more information, call your Honeywell Field Engi- 
neer . . . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


Honeywell 
fH) Fae Cot 


HIGH TEMPERATURE ASSEMBLIES WITHOUT PROTECTING TUBE* 





Maximum 
Recommended 
Temperature 


Tube Dimensions 
Tube & Insulator 1.0. 0.0 


Calibration Material (in.) (in.) 


Maximum 
Recommended 
Temperature 


Insulater Dimensions 
Insulator LD. 0.0. 


Calibration Material (in.) (in.) 





ALUMINUM OXIDE 3/16 5/16 
BERYLLIUM OXIDE 1/4 3/8 


3200°F 
4000°F 


TUNGSTEN- 
RHENIUM 


ALUMINUM OXIDE 0.028 0.140 
BERYLLIUM OXIDE 0.028 0.130 


TUNGSTEN- 3200°F 
RHENIUM 4000°F 





MOLYBDENUM- 


RHENIUM -39000°F 


ALUMINUM OXIDE 3/16 5/16 


MOLYBDENUM- 


RHENIUM ALUMINUM OXIDE 0.028 0.140 


3000°F 





40% |RIDIUM+ ° 
60% RHODIUM. S2nvF 
IRIDIUM 


ALUMINUM OXIDE 
BERYLLIUM OXIDE 


40% IRIDIUM ; 
60% RHODIUM.  $200°F 
IRIDIUM 


ALUMINUM OXIDE 0.028 
BERYLLIUM OXIDE 0,028 





*Most assemblies available in 5”, 11” 17”, 20”, 23” and 29” immersion lengths. 
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New Equipment 





Drum on right collapses into tidy package when empty, 
left. It uses disposable plastic liners to carry liquids, solids. 


Loaded two to a trailer, new containers carry five tons of 
fine solids, are unloaded pneumatically at destination. 


BULK SHIPMENTS HANDLE EASILY WITH 


NEW 


Here are two answers to the 
problem of what to do with 
shipments too small for one 
car or truckload but too 
large for standard bag or 
drum shipping containers. 


Shipping containers—the skin that 
holds together the fruits of the 
chemical industry—have been re- 
inforced by two new entries in the 
field. Both are collapsible-type, 
versatile carriers that hold less 
than car or truckload lots but far 
surpass standard drum and bag ca- 
pacities. 

Most versatile of the two, known 
as the Flexi-Drum, carries either 
liquids or solids, depends on a 
disposable plastic liner to prevent 
contamination between successive 
loads. Among the materials that 
the Flexi-Drum can handle are 
chemicals, greases, dairy 


oils, 
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COLLAPSIBLE CONTAINERS 


products, cement, paint products 
and fertilizers. 

Naturally, different contents may 
require different liners. Most solid 
and many liquid materials will be 
surrounded by polyethylene, other 
liquids that may affect polyethylene 
will require special liners to pre- 
vent contamination of the drum. 
> Accordion-Like—The cylindrical 
body of the unit consists of molded, 
fiberglass-reinforced plastic top and 
bottom shells, with flexible plastic- 
coated fabric side-walls that col- 
lapse, accordion-like, into the top 
and bottom. Collapsed unit is only 
12 in. high. When full, drum is han- 
dled with fork-lift, hoist or crane. 

According to the manufacturer, 
Flexi-Drums are superior to most 
other containers because the cost of 
disposable liners is less than the 
cost of cleaning steel drums or re- 
placing one-way paperboard con- 
tainers. 

Flexi-Drum, has a 47-in. diam., 


varies in height for different ca- 
pacities. The 40-in. drum holds 
250 gal.; 69-in. unit, 500 gal.; 98- 
in. size, 800 gal. Liners are in- 
serted and sealed in the top and 
bottom openings to isolate con- 
tents from the container.—High- 
way Trailer Co., Inc., 250 Park 
Ave., New York, N. Y. 116A 


Unique design for handling 
granular materials is feature of the 
solids-only Granu-Tainer, another 
collapsible container for bulk trans- 
portation. It consists of a cable- 
reinforced neoprene bag, 7 ft. in 
diameter and 99 in. high., which 
collapses into a 14-in.-high package 
for storage. 

Granu-Tainer is loaded to its 5- 
ton capacity by first inflating it to 
full height with a blower. Solids are 
then loaded through a filling-cap in- 
let that automatically vents replaced 
air. Unit is filled in about 20 min. 
with fine solids, such as flour. 
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This Ammonia FOR BETTER OPERATION 
Refrigerant 
System Uses 


OMSL 


SAFER, EASIER MAINTENANCE 


In addition to the services 
shown in these pictures of 
a Louisiana Gasoline Plant 
— ORBIT ASA CLASS 
VALVES are used in other 
areas of the ammonia re- 
frigerant system, i.e., 


e Relief valves for am- 
monia condenser 
By-Pass control valves 
for strong aqua pumps 
Products storage and 
transfer valves 
Suction and discharge 
manifolds 
Relief valves for am- 
monia absorber 
Discharge valves — 
weak and strong aqua AMMONIA SURGE TANK AND RELATED PIPE 
transfer pump 


WEAK AQUA RATE CONTROL VALVE, NEAR SIDE AND 
AMMONIA STILL REFLUX CONTROL VALVE, FAR SIDE 


WHERE VALVE SPECIFICATIONS 
DEMAND NO LEAKS/NO LUB- 
RICANTS, ORBIT ASA CLASS 
VALVES FILL THE BILL! 


ORBIT 
VALVE 


ORBIT \ P. 0. BOX 699 / TULSA, OKLAHOMA 


V7) OY Se a 925 
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NEW EQUIPMENT... . 


Pneumatic unloading without 
bridging is speeded with the Granu- 
Flor, an air-permeable bin floor con- 
sisting of a urethane foam sheet 
containing an integrally formed 
air-distributing gridwork. De- 
signed for 15 psi., Granu-Tainer is 
normally unloaded under 10 psi. 
maximum pressure. 

Unit, which weighs about 250 
lb., costs $2,300. Two units fit in a 
normal trailer. — Granu-Flow 
Equipment, Ltd., 1739 Westlake 
Ave. N., Seattle, Wash. 116B 





Shaft coupling 


Flexible units may be removed 
without disturbing alignment. 


Shafts spread apart as much as 
74 in. may be joined with new 
Sure-Flex spacer coupling which 
consists of two flanges and a two- 
piece flexible rubber sleeve. Cou- 
pling takes 1 deg. of angular 
misalignment, zs in, parallel mis- 
alignment, and up to 3 in. free-end 
float. 

Particularly suited for connect- 
ing motors to pumps with packed 
shaft seals, the new coupling may 
be removed from the shafts simply 
by unscrewing four cap screws 
that hold the coupling flange to 
the shaft hubs. Central flange- 
and-rubber sleeve section may 
then be lifted out of the way with- 
out affecting shaft alignment. 

Coupling will fit shafts up to 
14 in——T. B. Wood’s Sons Co., 
Chambersburg, Pa. 118A 
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Plates pack big heat-transfer area into small volume 


What looks like a fancy photo of a Mississippi stern-wheeler is really 
a battery of 30 heat-transfer plates stacked compactly within a 9-ft. 
process tank, Formed from two embossed stainless steel sheets welded 
x 5-ft. plates cool superphosphoric acid in a fertilizer 
plant. Plates are joined at top and bottom to common headers for inlet 
and outlet of cooling water. They are angularly displaced from the tank 
radius to promote heat transfer as the agitator forces the acid between 
them. Plate placement also counters changing flow patterns as cooling 
affects the solution's viscosity——Tranter Mfg. Co., Lansing, Mich. 
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Level controllers 


Three new instruments gage liquid 
level in storage tanks. 


Level measuring apparatus in 
tanks and other vessels, long domi- 
nated by ingenious mechanical de- 
vices, is making a swing to elec- 
tronic gadgets. Three new ones 
were announced recently. 

Model 1050 Ultrasonic Liquid 
Sensor uses a quartz crystal trans- 
ducer, which transmits energy to 
a relay, depending on the presence 
or absence of liquid at crystal’s 
face. It is available in many con- 
figurations for indicating and con- 
trolling. — Modular Electronics 
Corp., Hempstead, N. Y. 118C 


Designated Type 50-201, another 
new controller features electronic 


control, primarily for liquids of 
medium to high specific resistance, 
such as ordinary and deionized 
water, alcohol, glycols, anhydrous 
ammonia, and bulk materials hav- 
ing a low moisture content. 
Operating without shock or 
sparking hazards (because of low 
electrode potential and current) 
the unit may have its sensitivity 
adjusted for the liquid it is meas- 
uring. For special applications, 
the control unit may be located 
several miles away from the elec- 
trodes. Fail-safe operation is 
claimed by the manufacturer.— 
B/W Controller Corp., Birming- 
ham, Mich. 118D 


Ultrasonics are also featured in 
the Liquisonic Controller, which is 
built around two probes. Each has 
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THERE /S A DIFFERENCE IN PIPE FITTINGS 


Out-Dated Forming 
Methods Reduce Wall 
Thickness as Much as 


35% at the Bend. 
® = 


CONTROLS WALL 
THICKNESS AT 
THE BEND 


Long tangent elbows may look very 
much alike—but micrometers don’t 
deceive. ‘‘Section’”’ a Speedline elbow 
and compare it with any other. Then 
consider the difference Speedline con- 
trolled wall thickness can make in your 
critical process lines. 


Controlled wall thickness means you 

get consistent fitting strength and ef- 

fective corrosion resistance all along 

the line. Speedline forming equipment reer hntg sone 
all Thickness is 

assures accurate control of wall thick- Measurable. 

ness ...at the bend in accordance with 

MSS-SP-48 specification. And you can 

count on Speedline quality control 

whether you specify Speedline fittings 

in stainless steel, aluminum, titanium, 

Hastelloy or other special corrosion- 

resistant alloys . . . including eccentric 

reducers and reducing tees and crosses. 


Leading plants have proved there is a 
measurable difference in quality with 
Speedline fittings . .. the only complete 
line of long tangent fittings available 
from distributor stocks from coast to 
coast. Let a Speedline distributor prove 
the difference Speedline can make at 
your plant. 

See pages 1513 to 1516 of the Chemical 
Engineering Catalog for Distributor 
listing. Complete catalog information 
available on request. 


1004 


CORROSION-RESISTANT FITTINGS 


CPPOIO@s Ost & 


A PRODUCT OF HORACE T. POTTS COMPANY « 500 E. ERIE AVENUE, PHILADELPHIA 34, PA. 
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NEW EQUIPMENT .. . 


a barium titanite transducer. One 
converts electrical energy to sonic 
pulses, the other converts the 
pulses back into electricity. 

Since the mechanical] pulses can 
be transmitted only through a 
liquid, presence or absence of 
liquid level is indicated electri- 
cally by the receiving probe. De- 
vice works as a high- or low-level 
controller, or as both.—Liquisonic 
Controls Inc., Houston. 118E 





“SHERMOFIT 


Insulating Sleeve 


Irradiated insulation shrinks 
to preset size when heated. 


Insulation with a memory is now 
available for connectors, splices 
and harness bundles. Supplied 
with expanded diameter for easy 
slip-on, new sleeve shrinks to a 
precise predetermined diameter 
when heated brefly to 235 F. In 
shrinking, it pulls down tightly 
over complex contours. 

Called Thermofit, sleeve is said 
to be self-extinguishing and ther- 
mally stabilized, is not brittle at 
—100 F. It is supplied in five 
standard colors, in 4-ft. lengths, 
or in any length or color on special 
order.—Raychem Corp., Redwood 
City, Calif. 120A 








For More information 


about any item in this department, 
circle its code number on the 
Reader Service Postcard 

Page 267 











Pulse eliminator 


Fluid noise and pulsation elimi- 
nated by new device. 


A device known as a High-Pres- 
sure Ripple Filter is said to reduce 
pump pulsations to less than 1% 
of system pressure, trapping out 
fluid noises at the same time. 

Available in unlimited flow 
ranges, it has no moving parts, no 
elastomer or flexible seals or mem- 
bers, is compatible with all liquids, 
says the manufacturer. It works 
to 25,000 psi. between —450 and 
1,000 F.—Auto-Control Labora- 
tories, Inc., Inglewood, Calif. 120B 





Strip-chart recorder 


Cartridge-type unit records 
temperature, pressure, flow. 


This new strip-chart recorder 
will provide a record of three dif- 
ferent variables on one chart for 
periods up to 36 days without 
attention. 

Chart, storage spool and rewind 
spool are handled as a unit, so that 
chart changes are made in a few 
seconds with no rethreading at the 
site. The used cartridge fits into 


an integrator for fast chart inter- 
pretation. 

New recorder is particularly 
suited for use with orifice meters, 
pressure or temperature recorders, 
integrating orifice meters, or with 
Telecounter transmitters.—Amer- 
ican Meter Co., Erie, Pa. 120C 





Speed reducer 


Shaft-mounted unit keeps reduc- 
tions within pulley dimensions. 


Capable of producing single-, 
two- and three-speed reductions in 
the 4-12 hp. range, a new speed re- 
ducer contains all the working 
parts within the pulley housing. 
Mounted on the motor shaft, it pro- 
vides reductions from 2.5:1 to 
76:1, a range often requiring two 
or more regular reducing units, ac- 
cording to the manufacturer. 

The 10-in. Model D unit is avail- 
able either as a plain speed re- 
ducer or as a reducer with friction 
clutch. It also comes in two speeds 
with both clutch-controlled, with 
speeds in the same or opposite di- 
rections.—Hart Reduction Pulley 
Co., Waukesha, Wis. 120D 





Densimeter 


Continuous unit measures specific 
gravity at line pressure. 


A new densimeter can indicate, 
record, print out or control specific 
gravity of any liquid from —100 


Equipment News 
(continues on page 242) 
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ANYONE CAN BUILD A PNEUMATIC CONVEYOR... 


It’s true! Anyone can build a pneumatic Dracco Airstream Conveyors possess 
conveyor—of some sort. Of course, it won’t unique advantages over any other type 
be efficient . . . it won’t streamline your of system. 

materials handling operations . . . and it 
won’t reduce your handling costs—but it 
will be a pneumatic conveyor. 

However, in solving your bulk ma- 
terials handling problems, you will want 
to investigate Dracco Airstream Con- 
veyors. Each high-efficiency, automatic 
Airstream Conveying system is: 

1. Designed for a cost-saving solution to 
your specific handling problem. 


To be sure you get the system best 
suited to your application, contact: 
Dracco Division of Fuller Co., Harvard 
Avenue and East 116th Street, Cleve- 
land 5, Ohio. 


. Designed accurately by engineers hav- 
ing many years of experience exclusive- 
ly in this field. 

. Constructed of quality materials for 
long, trouble-free service. 


If you are handling bulk granular or This chemical plant enjoys pneumatic conveying at its 
powdered materials, remember that finest — with a system built by Dracco. 


airstream conveyors 
dust control equipment 
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End corrosion in gasket inventory 


The gold Flexite Finish* for the metal gauge rings in Flexitallic Compression-Gauge 
Gaskets is new. It is highly corrosion resistant when exposed to severest weathering 
in open construction projects or in stock. The Flexite Finish provides for ease of 
identification and a clean, long-lived installation. Write for samples. 
FLEXITALLIC GASKET CO., 8th & Bailey Sts., Camden 2, N. J. 


Representatives in Principal Cities 


C * # 
TRADE MARK 
*The gold Flexite Finish is a development of the ® 


Flexitallic Gasket Co. (Originators of Spiral Wound SPIRAL-WOUND GASKETS 3 


Construction) — Register applied for on both name and 


color. Flexitallic Blue is our exclusive blue-dyed 
Canadian asbestos filler. Look for the blue and gold Cf7- 2 
color combination as the mark of Flexitallic quality. W/TH ‘C FINISH 





INSULATION 


In the refrigeration machine room of the Heftman-LaRoche plant, Styrofoam insulation prevents 
condensation on protected pipes. Moisture cannot impair its permanently high insulating efficiency. 


STYROFOAM® PREVENTS CONDENSATION 


even where temperatures range 120 degrees in one pipe! 


“Because Styrofoam is its own vapor barrier and is readily 
installed at low cost, we specify it exclusively where sub- 
normal temperatures are involved,” asserts Charles Wright, 
project engineer for Hoffman-LaRoche Inc. 


The Nutley, New Jersey, plant began using Styrofoam* eight 
years ago, both for additions to the cooling systems and for 
replacement of another material which frequently developed 
defects. Today, 50% of all brine and chilled water lines are 
insulated with Styrofoam. 


“The greatest possible demands are made on the insulation,” 
Mr. Wright continues. “We not only have two systems, zero 
and —30°F., but we also have dual-temperature applications 
where Styrofoam must effectively insulate pipes with brine 
passing through at 0°F. and at 120°F. at different times. Such 
extremes put the moisture and vapor resistance of the insula- 
tion system to a severe test.” 


Notice in the photo above the ice build-up on a section of the 
line left exposed for service purposes. Because of the moisture- 


resistant qualities of Styrofoam—because it stays dry inside— 
condensation which may creep along the pipe, even when a 
mastic sealer is used, does not impair its insulating efficiency. 
And since Styrofoam insulation is an effective moisture and 
vapor barrier, moisture does not penetrate through the 
insulation. 


“Our installation costs have been reduced substantially by 
the use of Styrofoam, too,” reports Mr. Wright. “It is readily 
placed in position and secured to the pipe. No special pipe 
supports are required, because the weight factor of Styrofoam 
is practically negligible—only 2.4 ounces per board foot.” 


Styrofoam is supplied by Dow to the fabricators listed below 
—pipe and vessel insulation experts who make both standard 
and special coverings. For complete information call the 
fabricator near you. Or write THE DOW CHEMICAL COMPANY, 
Midland, Mich., Plastics Merchandising Dept. 1949AK10-17. 


*Dow’s registered trademark for its expanded polystyrene. 


PIPE AND VESSEL COVERING FABRICATORS 
DAL-VIR INC., Elkhart, Indiana ¢ GLO-BRITE, Chicago, Illinois « KENNEDY INDUSTRIES, Los Angeles, California « KRANSCO MANUFACTURING 
COMPANY, South San Francisco, California « MMM, INCORPORATED, Houston, Texas * ROBINSON INDUSTRIES, Coleman, Michigan « STYRO 


FABRICATORS, Kansas City, Kansas « STYROFORMICS, INC., Somerville, Mass. ¢ STYROPLASTICS, INCORPORATED, Mi 


PLASTICS, INC., Ballston Spa, New York 


THE DOW CHEMICAL COMPANY - 
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ta @ TUFFLITE 
See “The Dow Hour of Great Mysteries’ on TV 


MIDLAND, MICHIGAN 
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CHECKUP on your Control Valves... 
CHECKOFF these Annin Advantages 





MINIMUM number of parts per 
complete valve. 


OVER 60,000 successful case 
histories of split body 
valve applications. 


POSITIONING ACCURACY 
guaranteed, .001 inch 
per inch of stroke. 


CONSTANT INSTRUMENT signal 
sensitivity throughout signal range. 


/ 
/ 
/ * COMPLETE INTERCHANGEABILITY 
Pg Any other of any Domotor valve to on-off 


/ pneumatic control, pneumatic 


yd source might hydraulic, electro hydraulic, 
give you electro pneumatic or 
manual actuator. 
a few... 
. ENGINEERED FOR MANUAL 
but with control with any of the above 


automatic actuators, if desired, 


J 
Annin you at minimum cost. 


é 

get them all! SIMPLIFIED ADDITION of high speed 

a booster units to any pneumatic 
positioning actuator. 


ADAPTABILITY of bellows seal, 
doolseal or plain extension to any 
standard valve. 


BODY SIZES from 14” up. 


COMPLETE LINE of body ratings: 
600— 1500— 2500 Ibs. ASA; 

special 10,000 and 60,000 psig design, 
temp. —450°F to 1600°F. 


CONVERSION FROM globe body 
to angle body construction with only one 
additional part. 


ADAPTABILITY TO 3-WAY Valve 
Construction with minimum 
parts and cost. 


MINIMUM COST for change from 


soft seat construction to hard seat, 
or vice versa. 


* 
THE ANNIN COMPANY 
First in a series of checklists Vsitfpl 1040 South Vail Avenue 
on Annin features. VAL VE. Ss Montebello, California 
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Sudden Splash 


Or that used to require splashproof motors—-Wagner Doubly 


Soaking Shower 


won’t stop a Wagner® DP Motor... 


SLEEVE BEARING MODELS AVAILABLE...DP 
Motors are built in NEMA frame sizes 182 through 
445U; 1 through 125 hp—1750 RPM—40°C; 
available with ball bearing construction as illus- 
trated or steel-backed, babbitt-lined sleeve bear- 
ings. Larger motors (Type RP) are available 
through 1000 hp. 
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Wagner® Type DP Motors are doubly protected by rugged, 
corrosion-resistant cast iron frames and dripproof en- 


closures. Splashing or falling liquids, corrosive acids, salts, 
and alkalies can’t stop their smooth operation. Designed 
to meet a wide variety of applications-- including many 


Protected Motors pack plenty of power into precious 


little space, are lightweight, long-lived, and pare down- 
time and upkeep costs to the bone. Simply put... they 


get the job done. Let your nearby Wagner Sales Engineer 


show you how these motors can be applied to your needs. 
Call him, or write for Bulletin MU-223. 


Wasner Electric Corporation 


6407 PLYMOUTH AVE., ST.LOUIS 33, MISSOURI 


CAN BE RELUBRICATED ... Original factory lubri- 
cation will last for many years in normal service, 
but openings are provided to permit the relubri- 
cation that adds years to motor life under severe 
conditions, 





Lis 
COOL RUNNING... Specially designed baffles 
direct cooling air through the motor to reduce 
stator temperature, thus increasing motor life. 


Blowers, cast as part of the rotor, move large 
volumes of air without noise or vibration. 


WM66-20 
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How much does your 
finned tube dollar buy? 


The answer is plenty—particularly when you buy Wolverine Trufin® Type 
S/T, the original, integrally finned tube. 


Wolverine Tube developed this type of tubing and over the past 20 years 
has brought Wolverine Trufin Type S/T to a high degree of perfection. 
Through constant research and testing plus actual “on-the-job” data 
gathered from countless installations, it has proved the many money- 
saving ways in which this extended-surface tubing can help you. 


FOR EXAMPLE: 


e Type S/T has more than 2% times » Lighter units require less structural 
as much outside surface area as a support 
comparable piece of plain tube 


e Integral fins are unaffected by vi- 


e More surface area means more : 
bration, thermal shock, or pressure 


BTU’s per foot of tube thus requiring 
fewer tubes to transfer a given heat variations 
load 

e Interchangeable with plain tube 
e Fewer tubes means smaller shells, 


headers, baffles, etc. e Available in complete size ranges 
e Less weight of tube metal to trans- in copper, copper alloys, aluminum 


fer a given heat load and steel 


Ask your Wolverine sales representative for complete information about 
Wolverine Trufin Type S/T. Write, too, for a free copy of the Trufin 
Design and Cost Comparison Book. 





Your finned tube dollar 
buys more from 


WOLVERINE TUBE 





More for your money . . . in products . . . in services. . . 
in research and development . . . these are the things your 
finned tube dollar buys at Wolverine Tube. 


For example, only from Wolverine Tube can you get the 
benefits of more than 20 years of finned tube manufac- 
turing experience. Wolverine is the original producer 
of this type of tubing — for many years was the sole 
manufacturer. 


Thus, it is only from Wolverine Tube that you can obtain 
truly competent guidance concerning the proper use of 
integrally finned tubing in heat transfer applications. 
From its own research facilities, and from research 
projects carried on in conjunction with the University 
of Michigan, Wolverine has, over the years, compiled 
the industry’s most comprehensive file of finned tube 
knowledge. 


Wolverine makes this information available to you 
through its literature and through its staff of heat transfer 
specialists. These men—members of the Wolverine Field 
Engineering Service — have all undergone intensive 
training in finned tube technology in Wolverine plants, 
and have completed a process heat transfer course con- 
ducted by Dr. Donald Q. Kern, Wolverine consultant. 
Their services are yours at any time—without obligation. 
Next time you specify integrally finned tube, consult 
Wolverine Tube before placing your order. Let Wolver- 
ine’s experience help you obtain maximum value for your 
tubing dollars. 


WOLVERINE TUBE 


DIVISION OF 


Calumet-« Hecla, Inc. 


DEPT. F, 17232 SOUTHFIELD RD., ALLEN PARK, MICH. 











Wolverine Trufin is available in Canada through the Unifin Tube Division, London, Ontario. 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES. 








STOCK PUMPS 
FOR 


“CUSTOM” JOBS 


Widest Variety of Metals and Non-Metallics 
For Every Corrosion and Contamination Problem 


Only in high priced, slow delivery ‘‘custom built” pumps are you able to 
secure anything approaching the variety of special metals and non-metallics 
offered in the Eco line of standard, stock, Chemical Pumps. Reason for the 
great versatility of these pumps in meeting the requirements of all com- 
mercial chemicals, acids, oxidants, alkalies, aromatics and solvents, including 
the most reactant and hazardous fluids. 


Metals used in Eco Pumps embrace the stainless steels 304, 316 and 
Carpenter 20; Stellite*, Hastelloy* B and C, monel, nickel, zirconium 
and titanium. Non-metallics include Teflonf, phenolic plastic resins, 
Hypalonf, Nylon, Penton*, ceramic, carbon, etc. 


Complete Interchangeability of Parts 

Precision uniformity in manufacture permits complete interchangeability of 
parts, allowing unlimited combinations of housing and trim materials to 
exactly meet customer’s requirements and to facilitate field servicing or 
conversion of pumps to new services. 


Mass Produced and Stocked for Quick Delivery 

Eco Pumps are produced in volume on automatic ‘“‘program’”’ machine tools 
of advanced design, where multiple operations are performed to reduce 
needless labor and handling. This results in lower prices to the user. 


It also insures at all times, a large stock of complete pumps and part sets 
ready for immediate delivery. 


It will pay you, as it has many others, to standardize on Eco for all small 
chemical pump requirements. Write for literature on the complete Eco line. 





GEARCHEMS®: If you require self-priming 
and intermittent or sustained operation with 
constant flow metering and reproducible 
accuracy within + one per cent, depending 
on viscosity—select the Eco GEARCHEM 
Pump. For temperatures to 400°F, viscosi- 
ties to 10,000 SSU, capacities to 10 gpm, 
pressures to 100 psi. 


ALL-CHEM®: If you want linear, non- 
segmented, non-foaming flows, ideal for 
shear sensitive emulsions and safe for auto- 
detonating fluids—select the Eco ALL-CHEM 
Rotary positive displacement pump. For re- 
duced viscosities and temperatures to 250°F, 
capacities to 10 gpm, pressures to 75 psi. 


CENTRI-CHEM®: If you want a widely 
applicable centrifugal pump handling most 
chemicals including slurries with particle 
size up to 44”, as well as troublesome sticky 
fluids—select the Eco CENTRI-CHEM. Capac- 
ities to 40 gpm, heads to 57 ft. 


MINILAB®: If you want an all-purpose 
laboratory and pilot plant pump to handle 
severe corrosives, round the clock—select 
the Eco MINILAB. Capacities from 0 to 
2 gpm, pressures to 100 psi. Reversible, 
self-priming. Yields linear flow ideal for 
constant flow metering. 


.\*Union Carbide Trademarks. + Du Pont Trademarks. 
* Hercules Powder Trademark. 


ECO ENGINEERING COMPANY - 12 New York Avenue - NEWARK 1, N.J. 





sional 


ASHCROFT PNEUMATIC TRANSMITTERS give you 


a true primary and transmitted signal for indication or control 


action 


Now—detect with precision accuracy the slight- 
est change in primary pressure or temperature. 
Transmit this signal quickly to your indicators or 
controllers. Ashcroft Pneumatic Transmitters 
achieve these results for you at the lowest initial 
and operating costs. 

Full-range, solid-front indicating and totally 
accessible nonindicating transmitters eliminate 
the need for costly high pressure lines, yet permit 
complete monitoring of process conditions in re- 
mote areas. 

Narrow-span Ashcroft Transmitters are ex- 
pressly designed with highest sensitivity and re- 
peatability for the most accurate primary signal 


MAXWELL 


[Ml 


TRADE MARK 


A product of 


INI JYOONW 9 


Ashcroft Indicating 
Pneumatic Transmitter 


feed to controllers. You get better control and 
purer, lower-cost final products. 

Only in Ashcroft Pneumatic Transmitters can 
you get the wide choice of Ashcroft Duragauge 
Bourdon tubes or American mercury or gas- 
actuated systems for sensing pressure or temper- 
ature conditions. You also get a time-proven, 
obstruction-proof, force-balance, nonbleed relay 
for economical, maintenance-free 3-15 psi or 
3-27 psi signal transmission. 

Write for factful Bulletins 360 and 361 or ask 
your nearby Ashcroft Distributor to help you 
select the right transmitters and receiver gauges 
for your specific requirements. 


ASHCROFT PNEUMATIC TRANSMITTERS 


MANNING, MAXWELL & MOORE, INC. 


Gauge and Instrument Division « Stratford, Connecticut 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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has provided special storage structures for f 
anies. It can be put # : 
m, too. 





Cuicaco Brioce & IRON COMPANY 


332 SOUTH MICHIGAN AVENUE 
r GI CHICAGO 4, ILLINOIS 
: OFFICES AND SUBSIDIARIES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 








A single source 

of supply for 
o Stainless steel tubing 
that 


Widest range of fusion welded pipe and 
tubing available— bright annealed or pick- 
led finishes. 


*% 


For every need ,.. aviation applications, 
ornamental, architectural, mechanical and 
high-temperature uses, pressure flow lines, 
sanitary processing... 


te not purchase your stainless steel tubing 
and pipe where tonnage is produced on a 
laboratory basis? Write for new folder on 
stainless steel tubing. 


Lengths up to 60 feet. 14” to 654” O.D. Wall 
thickness from .008” to .154” depending 
upon O.D. and application. 


And for quality assurance .. . complete 
X-ray, ultrasonic and Eddy Current equip- 
ment... tensile tests, automation gaging, 
laboratory samplings . 


THE WALLINGFORD 


WALLINGFORD, CONN., U.S.A. 


COLD ROLLED STRIP: Super Metals, Stainless, Alloy * WELDED TUBES AND PIPE: Super Metals, Stainless, Alloy 
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a new line of heavy-duty 
GARDNER-DENVER COMPRESSORS 


50 to 240 cfm piston displacement 
Here are two new, compact Gardner-Denver air com- 
pressors designed for new efficiency and durability. En- 
gineered interchangeability simplifies parts stocking. 
Built for years of continuous service, they require only 
routine maintenance. 


Check these improved design features 


NEW water-cooling design—gives more efficient use 
of power. 


NEW positive pressure lubrication system to main 
bearings and connecting rods. 

NEW bearings—adjustable, tapered roller bearings. 
NEW aluminum pistons—lighter mass to start and 
stop ... conserve power. 

PLUS all the quality engineering you’ve been used to 
in Gardner-Denver compressors for nearly 100 years. 
Get the complete story on these new compressors from 
your Gardner-Denver representative or write for 
Bulletin LA-1. 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


Gardner-Denver Company, Quincy, Illinois 
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In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Ave., Toronto 16, Ontario 





HOOKER’S NEW CAUSTIC SODA DRUM 
FLIPS OPEN, EMPTIES EASIER 


You don’t need a tool kit to open Hook- 
er’s new caustic soda drum. Flip the snap- 
lock and it’s open. Flip it the other way 
and it’s closed. 

It’s easier to get at the soda because the 
drum has a full open head—21 inches 
across. 

The soda pours smoothly when the 
drum is tipped. There’s no rim to catch 
and hold it; no waste. 

The improved seal keeps out moisture, 
too. 

Since the drum mouth is bigger, it’s 
easier to re-use the drum after it’s empty. 


Yet this 400-450-pound capacity drum 
is standard. There’s no price boost or 
premium. It’s another advance from 
Hooker, who first supplied 18-inch-mouth 
drums as standard. 

Nevertheless, the contents are still your 


REGULAR FINE 


prime concern. Hooker’s caustic soda is 
of uniform quality. Flake thickness and 
size don’t vary from batch to batch. 
Hooker’s caustic soda is available in 
four sizes: regular, fine, crystal and gran- 
ular. Specify flake size when ordering. 


CRYSTAL 
ia 


HOOKER CHEMICAL CORPORATION [tila 


410 FORTY-SEVENTH STREET, NIAGARA FALLS, NEW 


134 


CHEMICALS 
PLASTICS 


YORK 
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SPECIFY: 


U.S. PUMP MOTORS 
and GEAR DRIVES 


Half a century of serving the pumping field has given U. S. Motors unexcelled experience and 
design know-how, exemplified in its wide variety of quality-built motors and gear drives to 
power pumps for agriculture, industry, and municipalities. Distinctive U.S. construction 
features include normalized castings, asbestos insulation, solid cast rotors, downdraft venti- 
lation, Lubriflush (grease) and Lubriport (oil) lubrication systems—features that add years 
of life and provide trouble-free operation. Vertical, horizontal, submersible—high, medium, 
low thrust—14 to 1000 h.p.—deep well to shallow static water withdrawal, booster service, 
process pumping. Send for U.S. Bulletin on the motor in which you are interested. For your 
pumping application, specify: “U.S. PUMP MOTOR’ 


U.S. ELECTRICAL MOTORS INC. 


P. O. Box 2058, Los Angeles, California or Milford, Connecticut 





for this type service i. specify this STRONG trap: 





HYDRO-FLEX INVERTED BUCKET TRAP 
Dirty Lines or Dirty Steam: 


Lowest Initial Cost per pound capacity: 


Lowest Initial Cost per pound weight: 





Eliminating Large Volumes of Air: 
FLOAT & THERMOSTATIC 
TRAP 


Low Pressures with some air elimination: 


Pulsating or Widely Varying Pressures: OPEN 
BUCKET 
TRAP 





Continuous flow required: 


Draining a line carrying a vacuum discharging tO teen 
atmosphere: 


TYPE “a 
Draining a line carrying a vacuum or very low 3 VACUUM TRAP 
pressure discharging against a hydrostatic 
head or back pressure: 





TYPE “M" VACUUM TRAP 


on every type service 


STRONG steam traps 
give you longer life, 
less maintenance 


7 
Selector Chart in Strong Catalog + .. 
No. 69A gives trap recommen- 7° 
dations for 45 types of equip- ‘ 
ment. Write for your copy or ’ 


oa: 508 Sandusky Street * Conneaut, Ohio 


steam traps «+ airtraps -« floattraps + vacuum or pumping traps 
F and T traps © continuous blowdown valves « separators » engine stops 
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ORDER 
DATE - 


COMPLETION 
DATE 


Cooling towers destroyed by fire 
replaced in twenty-one days 


July 12, 1960—Fire destroyed two cooling towers on an 
80 ft. high roof at the E. F. Drew & Co., Inc., plant, Boonton, 
N.J. With production loss estimated at $20,000 per day, 
speedy replacement was imperative. 

July 15—Two new towers were ordered from Foster 
Wheeler. 

July 18—Replacement towers were shipped from FW’s 
California plant—three days after receipt of the order... 
six days after the fire. 

July 26—Field erection of the towers began. 

August 5—Both cooling towers were completed four days 
ahead of schedule...a schedule which represented the 
best estimated completion time submitted by any manu- 
facturer when the job was bid. 


FOSTER @ 


NEW YORK LONDON 
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How? Fine teamwork on the part of Drew Co. and Foster 
Wheeler, plus the availability of FW’s pre-engineered 
towers, pre-fabricated assemblies, and experienced field 
erection made this performance possible. And quality did 
not suffer because of speed! These towers were un-hurriedly 
engineered, carefully pre-cut, and fully air-dried long before 
receipt of the order. 


In every Foster Wheeler cooling tower, the dimensions 
and quality of the redwood, coupled with proper wood- 
preserving treatment, are your safeguard against delignifi- 
cation and chemical or biological attack. A full range of sizes 
and casing materials are offered. Write to Foster Wheeler 
Corporation, 666 Fifth Avenue, N.Y. 19, N.Y. 


WHEELER 


PARIS ST. CATHARINES, ONT. 





THEY LAUGHED 
WHEN WE SAT DOWN 


TO PLATE... 


Hy ea RenaRrrrovr ivr POV AANUVNANNNNNNE ten 


“Cam ame) 





This shaft was turned. It was key-slotted, drilled, 
tapped and shouldered. It was threaded, milled, 
grooved and chamfered. It was step-bored, with 
three inside diameters. Who could plate a piece like 
this all over—inside and out—and expect a uni- 
form coating? 

Well, anyone who used KANIGEN® could expect 
it—and get it. In fact, we made this piece especially 
to prove it. 

The KANIGEN® process for chemical nickel alloy 
plating produces a uniform thickness of coating, re- 


Wma 14 0 0 On 00 8 an 08 08 0 08 be th ne eae 


SU iting 


gardless of the contours of a part. This uniformity 
permits full machining operations prior to coating, 
with no subsequent cleanup. 

KANIGEN® offers corrosion resistance equal 
or superior to that provided by wrought or elec- 
trolytic nickel. 

For complete technical details write or call your 
nearest General American office. Ask for Kanigen 
Bulletin No. 258. You’ll find that with plating as in 
so many other industrial areas, it pays to plan with 
General American. 


Kanigen Division 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street * Chicago 3, Illinois 


Offices in principal cities 
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COPPUS BLUE RIBBON PRODUCTS 


DON’T LET BAD AIR SLOW UP PRODUCTION! 
Improve your men’s efficiency, safety, health and com- 
fort. Get rid of dangerous gases, fumes and stagnant air 
with a COPPUS “Blue Ribbon” Vano Ventilator. This 
ventilator brings fresh air to men in confined places... 
acts as both a safety device and a production tool. To 
keep your men’s efficiency and morale high, feed them 
better air. 


Coppus Vano® Ventilator 


There’s a portable, easily adaptable Coppus ‘Blue 
Ribbon”’ Ventilator to fit your specific ‘‘fresh-air’” re- 
quirements. The Coppus “Blue Ribbon” is your assur- 
ance of sound workmanship and trouble-free, long last- 
ing operation . . . at reasonable cost. Sales Offices in 
Thomas’ Register. Other “Blue Ribbon’ Products in 
Chemical Engineering Catalog, Refinery Catalog and 
Best’s Safety Directory. 


COPPUS ENGINEERING CORPORATION, 230 PARK AVENUE, WORCESTER 10, MASS. 
Please send information to improve worker safety — health — comfort — efficiency 


For Cooling: For Exhausting: 
(J general man cooling [_] welding fumes 


For Men Working: 

() in tanks, tank cars, 
drums, etc. 

(1) in underground (J motors, generators, [_] noxious fumes 
manholes switchboards 


(CD on boiler repair jobs [] wires and sheets 


(] in aeroplane 
fuselages, wings, etc. 


tanks, etc. 


(Write here any special ventilating problems you may have) 


(_} fumes from reactors, 


Compony 
Address 


1COPPUS 


BLOWERS 
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SPECIFICATIONS ON THIS UNIT 


Application 
bitladelacMeaehite) 
alehiciale 


Test pressure — coil 
Test pressure casing 


GENERAL DESCRIPTION 


Overall dimensions 
Weight: 34 

Tube spacing 

Stamey lela tale] 
Face area 
Inside surface 
Outside surface 


an 


Write or phone for additional ir 
for your application 


, MA R | to Were co. 


ST. LOUIS 11, MISSOURI 


TUE Tih aaw lame Ore) alelhdlolallaleMt- Valo il at -t- ti 
Transfer Equipment Since 1925 
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FOAMGLAS® Insulation works 
for AMERICAN CYANAMID CO. 


EVIDENCE: In 1951, American Cyanamid Co.’s 
Linden, N.J., plant selected FOAMGLAS insulation 
to solve a number of high cost insulation maintenance 
and replacement problems. 

FOAMGLAS handled applications ranging from a 
brine cooler and feeder lines to steam lines operating up 
to 390°F —both indoors and out. The closed cell structure 
of FOAMGLAS insured constant insulating performance 
because moisture was kept out. The insulation has with- 
stood the acid atmospheres in the plant—and with 
moisture and acids sealed out, external corrosion of 
piping and equipment has virtually been eliminated. 


FOAMGLAS has shown no rotting or deterioration, and 
maintenance has been almost nonexistent. The incom- 
bustibility of the insulation has been an important safety 
factor. Because of such performance, American Cyanamid 
has continued to use FOAMGLAS in this and other 
tough industrial applications even today. 

See how FOAMGLAS can end insulation maintenance 
and replacement in your plant. Write for our American 
Cyanamid Case Study report and our Industrial Insula- 
tion Catalog. Pittsburgh Corning Corp., Dept. H-100, 
One Gateway Center, Pittsburgh 22, Pa. In Canada: 
3333 Cavendish Blvd., Montreal, Quebec. 


Pittsburgh Corning makes available a complete line of accessory materials for use with FOAMGLAS insulation. 


Write for Data Sheets. 


tt FF Se BU BR EG: sz 
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CENTRIFUGAL COMPRESSORS 











DE LAVAL welded impeller 
permits higher horsepower, higher tip speeds, 


greater design flexibility 


Now, with a single welded wheel, compressors rated 
up to 20,000 horsepower at 6500 rpm are giving ex- 
cellent service. 

Produced by a special welding process developed by 
De Laval, this new welded wheel construction permits 
higher tip speeds and fewer stages for a given pres- 
sure ratio. 

Write for more information on this new welded im- 
peller or contact your local De Laval representative. 





Shown above are two De Laval barrel type compressors— 
driven by De Laval turbines—in a typical large refinery in- 
stallation. Units like these are used to pump heavy and light 
gases and for supplying combustion air for cat crackers. 


= ANANA STEAM TURBINE COMPANY 


803 NOTTINGHAM WAY, TRENTON 2,N. J. 
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“Can't wedge 
...ItS m cylindrical’ 


QCf:Lubricated Plug Valves 


There’s no taper to cause sticking or wedging in an ACF 
valve. And the plug can’t be unseated. 

The baseplate spring and line pressure hold the plug tight 
against the Teflon head seat gasket. All friction surfaces are 
constantly lubricated for easy quarter-turn operation and protection 
against corrosion. 

Next time — and every time — specify ACF! Available from 
leading suppliers everywhere. 


WRITE FOR CATALOG 400 


pivision of QCf inoustries 


| 
INCORPORATED 
P. O. BOX 2117, HOUSTON, TEXAS i 


ACF semi-steel lubricated Plug 
Valves are available in rectangu- 
lar, round, diamond, and V ports; 
venturi, multiport and steam- 
jacketed models. 


Materials: steel, semi-steel, Ni-re- 
sist, carbon steel, bronze, alumi- 
num. 


Sizes: ¥2” through 30”. 


Working Pressures: 125 through 
800 pounds. 


PRODUCT OF W-K-M’s 


Cretitine Enginerring 





How to keep your pump out of your product 


When all surfaces that touch pumpage are glass— 
your pump stays out of your product. 

That’s the way it is with the Goulds-Pfaudler 
pump. Sturdy borosilicate glass, permanently fused 
to metal, ends product contamination, discoloration 
and corrosion. 

Glass is smooth. It discourages product adhesion 
and scale build-up. 

The Goulds-Pfaudler pump makes other tough 
pumping problems easier, too. Its glass-to-metal 
bond resists all but hydrofluoric acids at tempera- 
tures up to 350°F. and alkalies at moderate tem- 
peratures. 

You can get the Goulds-Pfaudler glassed pump 
in conventional hydraulic design, capacities up to 
700 GPM, heads up to 140 ft. 

For full details, write for Bulletin 725.2 plus a 
second booklet, “It’s What’s Inside That Counts,” 
which gives you the story behind this pump. 

Goulds Pumps, Inc.,. Dept. C-3, Seneca Falls, 
New York. 


_ GOULDS @ PUMPS 





If you manage or operate any of these... 


\_ 
ri E ay BORERS | SHAPERS 


ce 
GRINDERS BROACHERS == LOOMS 
\ J —_ SHOVELS ia3 DRAGS 
OO GY) 


\\_ 
DIESELS oo! a TRUCKS Ses 
G U 


Le DOZERS om TRACTORS 


CO) 


ees your best move is to Sinclair’s specialized greases, oils and lubricants, to cut costs, 


. speed operations and increase profits. There are more than 500 of these money-savers, and each does its 


particular job particularly well. For helpful information based on actual experience, call your Sinclair 
Representative or write 


SINCLAIR REFINING COMPANY 
Technical Service Division 
600 Fifth Avenue, New York 20, N.Y. * Cl 6-3600 
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TERRY SOLID-WHEEL TURBINE 


spells service continuity for mechanical drives 


For mechanical-drive applications, 
such as these, you will never find the 
equal of Terry solid-wheel turbines 
for built-in dependability. They are 
designed for trouble-free operation 
under the toughest service require- 
ments, 

The wheel, for example, is a single 
forging of special composition steel. 
Unlike a built-up wheel, there are no 
separate Psa to loosen or work out. 
The blades can’t foul since they are 
double-rim protected... with one-inch 
clearances at either side. 

Any blade wear, which might occur 
after years of service, is of little con- 
sequence. As the power- producing 
action of the steam takes place on the 
curved surfaces at the backs of the 
buckets, wear does not materially 
affect horsepower or efficiency. 

Specify Terry solid-wheel turbines 
for your next mechanical drives. They 
are available in capacities from 5 to 
2,000 hp., speeds up to 10,000 rpm. 
Vertical turbines are built in sizes 
from 5 to 300 hp. 

For full information about these 
reliable turbines, send for bulletin 
S-116. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 


TT-1216 
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amesbusml 
"“PDeuble - Seal’ 
BALL VALVES: 


As Versatile As Industry Itself! 


provIDE THE RIGHT ANSWERS 


& The “Double-Seal” Ball Valve has PROVED more 





effective in handling a wider range of liquids ~ 


METAL VALVES PLASTIC VALVES 





and gases than any other valve. 


The “Double-Seal” Ball Valve requires no lubri- 


Fe 


TYPE 


SIZES 


TYPE 


SIZES 





Screwed End 
Flanged 








Yq” thru 3” 
V9" thru 10” 


Screwed End 
Flanged 








| Widest Range of Sizes and Materials Available 


V2” thru 3” 
Y_” thru 4” 








2) 


cation. Special design permits valve stem to be 
removed for repacking while valve remains in 
line full-open or full-closed. Resulting-savings on 
maintenance are significant. 


Jamesbury ‘‘Double-Seal”’ Ball Valves are available in 
Types 303, 316 and Alloy 20 Stainless Steels, Carbon Steel, 
Bronze, Ductile Iron, Aluminum and PVC. Other materials 
on special order. 

Interchangeable seats and seals are available in “Teflon”, 
Nylon, Buna-N, Neoprene, Hypalon and natural rubbers. 


The “Double-Seal” Ball Valve design is the orig- 
inal ball valve design engineered to give more 
control, full pipeline capacity and minimum 
friction loss. i_5 


© 


Pneumatic, Hydraulic and Electric Motor Operators to fit 
Remote Control Requirements. 


COMPLETE 
TECHNICAL INFORMATION 


JAMESBURY CORP., Worcester, Mass. ON REQUEST 


Distributors in Principal Cities js 
PATENTED 


919" 
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CUT FUEL BILLS 
20% 
WITH A 





AIR PREHEATER 


Your biggest refinery operating 
expense is the money you burn: fuel 
costs. You can chop fuel bills % with a 
Ljungstrom Air Preheater, and here’s 


Ow: 

Your fuel bill drops about 1% for 
every 45-50°F you raise the tempera- 
ture of combustion air. Ljungstroms 
now in service raise the air tempera- 
ture 1000°F or more — and the rest is 
simple arithmetic. With a Ljungstrom, 
four barrels of fuel do the work of 
five. On fuel savings alone, one east- 
ern refinery came up with net savings 


LUUNGSTROM?® 










The world’s largest fluid catalytic cracker at Esso’s Bayway Refinery is equipped with 
a new Liungstrom Air Preheater. This picture shows the half-ton cold-end elements 
being installed in the Ljungstrom rotor. 


of $67,800 in the first year they used 
a Ljungstrom. 


SAME FUEL, MORE HEAT. Ljungstrom 
economy is flexible economy. If total 
throughput is more important to you 
than fuel savings, a Ljungstrom can 
help boost the capacity of a pipe still 
at least 10% a day, without any in- 
crease in fuel consumption. 


THESE ARE FACTS backed up by 25 years 
of Ljungstrom performance in refin- 
eries all over the world. But they’re 
not the only facts. To find out about 


Ljungstrom’s low-cost maintenance, 
easy inspection, in-service cleanabil- 
ity, space-saving compactness, call or 
write The Air Preheater Corporation 
for a free copy of a brochure called 
“The Ljungstrom Air Preheater for 
Process Equipment.” 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17, N. Y. 






BRIDGEPORT ANNOUNCES 


* 








new condenser tube alloy 
radically reduces biofouling 














* auuhsah st. dudes tbe ath hak ie Ae PAP i ‘ d va d 
After cleaning, the Alloy 77 tube (top) shows considerably less corrosive attack than the 
aluminum brass tube (bottom). Both tubes were exposed to identical operating conditions. 





Metallurgical history is being made by Bridgeport’s use of Mercury 
as the corrosion inhibitor in Alloy 77, the first completely new con- 
denser-tube alloy developed in years. Startling advantages for this 
alloy have been uncovered during 18 years of continuous laboratory The advantages of Alloy 77 have been proven 
and field service tests. time and again in sea water, fresh water 
Alloy 77 does what has never been done before in the control of bio- and brackish water. Check these advantages: 
fouling. The Mercurial Brass Alloy kills living biorganisms before . Radically reduced biofouling 
they have a chance to attach themselves to tube interiors. Costly . Higher transfer efficiency 
chlorination treatments are reduced and no unusual cleaning . Excellent general corrosion resistance 
methods are needed. . Forms soft, thin, powdery scale 
ee — sr oe — pen bein ae . Simple, easy cleaning 

ollars can be saved when you tube or retube wi ridgepor o 
77. Full details can be had immediately from our Technical Data eee 
Folder. A request to Dept. 5010 for “77” will get you your copy. 
*U.S. Pe‘ent No, 2,887,374, May 19, 1959 


BRIDGEPORT: <..>.BRASS COMPANY 


Bridgeport 2, Connecticut Specialists in Metals from Aluminum to Zirconium 
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We Make Them 
In All Sizes 


Bethlehem is equipped to build 
every size and type of forged 
vessel you ever require. Whether 
your needs run to the small, 
special-service units or to giants 
weighing many tons, you can 
rely completely on Bethlehem’s 
experience. 

Shown on this page are a 
couple of interesting examples. 
The twin vessels resting side by 
side weigh less than five tons each. 
Their maximum OD is approxi- 
mately 22 in. Though slim, trim 


little fellows, they are intended 
for relatively high pressures. 
They are of course much 
lighter than that burly, rugged 
unit in the lower picture. There 
you have a vessel that is 30 ft long 
and weighs 25 tons. It’s a reactor 
with a 36-in. OD, and with big, 
husky components throughout. 
In the course of a year Beth- 
lehem builds many other sizes and 
types of pressure vessels. Some 
are so huge that they exceed 150 
tons in weight, finish-machined. 


But size is only one yardstick. 
Much more important is quality 
—precision engineering, precision 
materials, precision workmanship. 
These are the ingredients that 
make Bethlehem forged vessels so 
thoroughly dependable, even under 
the most exacting conditions. 

BETHLEHEM STEEL COMPANY 

BETHLEHEM, PA. 


Export Sales: 
Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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ALLIS-CHALMERS «&) 











Large doors permit easy accessibility. Wiring arrangements make inspection and maintenance easy and straightforward. 


Allis-Chalmers dielectric heaters 


To help you cut time and costs on 


rectifiers are built to last 5000 hours 


cut heat-processing time to minutes 


jobs calling for heating, drying, 
baking or curing of nonconducting 
materials, Allis-Chalmers provides 
complete dielectric heating systems. 
Every detail is designed to help 
assure full-capacity operation with 
minimum maintenance and supervi- 
sion. Loadmaster control, for exam- 
ple, regulates the flow of materials 
automatically to give you maximum 
utilization of power and equipment. 
Eye-level, “grouped” controls facili- 
tate a quick appraisal of operating 
conditions. Protective interlocks as- 
sure complete safety. Oscillators and 


or more, and heavy-duty plate trans- 
formers provide large reserve capa- 
city. Most important, Allis-Chalmers 
extensive engineering and research 
facilities assure you of proper appli- 
cation and installation. 

Typical dielectric heater applica- 
tions include: twist-setting rayon 
cord, jelling rubber, heating inert 
powders, preheating molding pow- 
ders, and drying rayon. 

Call your nearby A-C man for de- 
tails, or write to Allis-Chalmers, 
Industrial Equipment Division, Mil- 
waukee 1, Wisconsin. A-1277 
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Eye-level controls give easy readability, ac- 
curate information on operating conditions. 
Controls are “grouped” together to give you 
a complete “picture” at a glance. 


151 





How to make use of 


THERMAL 
CONDUCTIVITY 


Although refractories are U 

heat barriers, OF insulators, 

excellent heat conductors. his conductivity 
factor can be used with advantage in many 
applications. 

Silicon carbide refractories are among the 
best heat .conductors known—with a heat 

t 2200 F. roughly 11 times that of 

k and 70% that of chrome-nickel 

steels. h nickel alloys lose 

strength rapidly above 1500 F. Silicon car- 

bide refractories can be safely used above 

2300 F. and still provide a fast rate of heat 
transfer. 

Employed in an indirectly-heated applica- 
tion like a muffle, the much better heat con- 
ductivity of silicon carbide refractories can 
result in substantial fuel savings. For 
example, @ silicon carbide 1%” thick wall 
needs a hot-face temperature of only 1571 F. 
to maintain a 1500 F. temperature in the 
work chamber. A fireclay wall of equal thick- 
ness would require a hot face temperature of 
2337 F. Superior conductivity makes possible 
closer temperature control, particularly 
where conditions tend to produce wide tem- 





MILD STEEL ANO 
CAST _!RON 


toe. & 





thi NLESS 
STEEL 


ft, AND °F/in. 
w 
7 





GREE | accesskey S 


a CARGOFRAX BRICK 
(siu1cON CARBIDE) 


+ Btu, sy 


DLFRAX K BRICK (aLumiNa) 


————— 





MULLFRAX BRICKS 
(mututre) 


» 


FIRECLAY BRICK 


AL CON pucTiVviTyY 
oe 


CKNESS 


i eee | l 














THERM 
OF THI 
W 








J l 
400 40 g00 1200 1600 2000 2400 
TEMPERATURE, DEGREES F 


° 


Comparison of heat conductivity shows that water boils turbulently on 
CARBOFRAX® silicon carbide brick; barely gets tepid on fireclay. Heat 


conductivity of CARBOFRAX brick is roughly 11 times that of fireclay 


and about 70% that of chrome-nickel steel. Thermal conductivity of 
CARBOFRAX brick is 109/Btu hr., sq. ft. and °F/in. of thickness. 


perature swings. 

The chart at left shows thermal conduc: 
tivity of various Carborundum refractories— 
including silicon carbide, alumina, and mullite 
—_as opposed to metals and fireclay brick. For 
the refractory pest suited to your particular 
application, feel free to call on Carborun- 
dum’s accumulated experience. 


Carborundum’s 
temperatures. 
“Refractories” 


Coefficients of thermal con 
refractories and other mater 
information adapted from Fi 

. 3, No. 5, December 1958 taining extensive 
technical information on the properties 2 lications of refrac- 
tory-type products, is published bi-monthly. A request will put 
you on the mailing list. 


Write today for your 
free copy of “Super 
Refractories by Car- 

”? h e 


For engineered refractories, count on CARBORUNDUM® 





A 300 hp, 360 rpm, 2300 volt, 1.0 power factor E-M Direct-Connected Synchronous 
Motor driving a 3-stage compressor providing air for a soot blower in a large chemical plant. 


What every new compressor should have 


@ Nicest thing you can do for a new large compressor 
is to couple an engine-type synchronous motor to it. 
There’s no better way to assure a most economical, re- 
liable and trouble-free drive. Look at the advantages: 


1. HIGH EFFICIENCY conversion of electric power to mechanical power 
by synchronous motors... resulting in minimum electric power cost 
operation of the compressor. 


2. POWER FACTOR CORRECTION by unity or 0.8 leading power factor 
synchronous motors... supplying leading reactive kva to improve 
plant power factor and further reduce power costs, save money on your 
power bills. 


3. DIRECT-CONNECTED synchronous motors save valuable floor space 
and require minimum maintenance. 


4. SIMPLE STARTING at full voltage is suitable for most direct-connected 
synchronous motor compressor applications, Or you can use E-M-invent- 
ed part-winding starting where starting limitations are severe. E-M 
starting arrangements are low in first cost and maintenance cost. 


1200-TPA-2136 
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And there’s nothing nicer for your compressor than 
an E-M Direct-Connected Synchronous Motor. E-M, 
pioneers in the development of synchronous motors 
and control, have over 40 years’ experience in the 
design of synchronous motors incorporating desirable 
characteristics and features such as those above. 

Let the E-M specialist engineer team design a 
smooth-running, modern drive unit to meet the re- 
quirements of your new compressor application. For 
complete information on E-M Synchronous Motors 
and their application in your plant, consult your nearest 
E-M sales engineer. And write for the issue of the E-M 
Synchronizer titled “The ABC of Synchronous Motors”: 


ELECTRIC MACHINERY MFG. CO. 
MINNEAPOLIS 13, MINNESOTA 





Now...proved in continuous operation... 
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simple, sure Continuous 
Freeness Recording 
by Bailey 


Dependable, continuous freeness recording has long 
been an objective of the pulp and paper industry. 


Today it is a fact. 


The Bailey Continuous Freeness Recorder, based on 
simple principles and utilizing equipment well- 
known by the pulp and paper industry, now provides 
a means for dependable, continuous measurement of 
freeness, proved in successful, continuing service for 


more than a year. 


Its operation enables more accurate control of pulp 
stock characteristics ...automatic control of refiners 
and jordans for sustained product quality. Perform- 
ance is trouble-free . .. maintenance, negligible. 
Your Bailey Engineer will be glad to give you details. 
Call your nearest Bailey District Office, or write. 


PIS1-1 


Bailey Continuous Freeness Recorder in 
operation at a Southern newsprint plant. 


PULP AND PAPER DIVISION 


BAILEY METER COMPANY 


1054 IVANHOE ROAD ¢ CLEVELAND 10, OHIO 
in Canada — Baliey Meter Company Limited, Montreal 
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slow speed...heavy duty...longer life... 


ENGINEERING 
SERVICE 


Waukesha offers a competent 
staff of engineers to aid 

you in your pumping 
problems. Representatives in 
all major cities, territorial 
managers, and direct 
factory representatives. 


Write for Catalog P302 


A 
WAWKESHA 
(‘9 


This “Waukesha” has been specifically designed for the chemical 
industry ... to handle without turbulence, pulsation, aeration or 
agitation, corrosive-problem liquids of high or low viscosity. It has 
been engineered by the world’s largest producers of stainless steel 
positive displacement pumps. This new “Waukesha” has completed 
more than 2 years of rugged field tests . .. promises the chemical 
industry years of dependable service. 


No other chemical positive displacement pump 
incorporates so many outstanding features 


@ Low speed... heavy duty ... long life. 

@ Helical timing gears for smooth operation. 

@ Twin-balanced impellers. 

@ Single or dual mechanical seals (John Crane). Also available 
with packing gland construction and pressurized sealing. 

@ Self-priming. 

e@ Thrust bearing controls shaft deflection. 

e Iron pipe or flange type connection. 

e@ Off shelf replacements. 

@ Quick disassembly of pumping head. 


WAUKESNA FOUNDRY COMPANY Dept. 108, Waukesha, Wisconsin 
positive displacement pumps... centrifugal pumps... stainless steel fittings ...corrosion resistant castings 
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SEALING AGAINST SOLVENTS, CRUDE O/L, CRESOL, GASOLINE... 


VITON® PACKINGS UNHARMED BY 2 YEARS’ FLUID EXPOSURE 


With the reputation that VITON syn- 
thetic rubber has built for heat resist- 
ance (serviceable at 450° F. and up), 
engineers sometimes overlook the value 
of its outstanding performance in con- 
tact with fuels, oils, solvents and chem- 
icals. Here is an application* where 
fluid resistance was the only problem 
...and Viton the only answer. 


In 1957, General American Trans- 
portation Corporation installed a new 
fluid loading system at its tank farm 
in Galena Park, Texas. Swivel joints 
on the system required packings made 
of rubber. The problem: what rubber 
could handle crude oil, solvents, gaso- 
lines, cresol and sodium cresylate— 


* This case history from the ELastomers Nore- 
pook—subscription free on request. 


to mention just a few of the fluids in 
storage? The answer: Du Pont Viton. 


For well over two years, packings 
made of Viton, Du Pont’s new fluoro- 
elastomer, have been used in General 
American’s tank car loading system 
to handle more than 80 different 
fluids. A recent visual inspection re- 
vealed no swelling, no deterioration 
and not a trace of product leakage. 
What’s more, every packing originally 
installed (72 in all) is still in service. 
Outstanding resistance to oils, fuels, 
solvents and chemicals, as well as to 
elevated temperatures, has helped 
VITON improve performance of refin- 


ery valves, heat exchangers, pumps and 
a wide range of industrial equipment. 
Write for specific data on the heat and 
fluid resistance of this new elastomer. 
E. I. du Pont de Nemours & Co. (Inc.), 
Elastomer Chemicals Department 


CE-10, Wilmington 98, Delaware. 


PROPERTIES OF VITON 


60-95 Shore A 
Over 2,000 psi. 
—40° F. to 600° F. 
Excellent 
Excellent 

Very Good 
Outstanding 

Good 


Hardness Range 

Tensile Strength 
Temperature Range 
Chemical Resistance 

Oil Resistance 

Compression Set Resistance 
Ozone Resistance 

Flame Resistance 

Sunlight and Weather Resistance Very Good 
Abrasion Resistance Good 


SYNTHETIC RUBBER 
NEOPRENE HYPALON® VITON® ADIPRENE® 


REG. u. 5, pat. OFF 


Better Things for Better Living .. . through Chemistry 
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Higher output on FINE GRINDING ..20 to 400 mesh.. 
with WILLIAMS ROLLER MILLS 


A Williams does the entire job in a single continuous operation— 
from feed through grinding, blending, drying and classifying! 
, Centrifugal grinding roll action against bull ring keeps 
production high—automatically compensates for wear 
V Positive-flow feed control is self-adjusting—maintains 
maximum capacity of mill 
V Instant external fineness adjustment can be made while 
mill is in motion 








V Continual upward air sweep to classifier prevents clog- 
ging build-up of finely ground material. Mill operates 
under vacuum to insure dustless operation. 


V Automatically controlled hot air is available for drying 
and increased output of moist material. 


These, plus many other advanced features keep Williams Roller 
Mills far ahead in higher production, lower costs. less downtime 
and maintenance. Write for catalog. 


WILLIAMS PATENT CRUSHER & PULVERIZER CO. 
2706 North 9th Street © St. Louis 6, Mo. 


Troublesome align- From here, material Exclusive! Only Williams has longer-life 
ment is greatly sim- pulverized by rollers SPUR GEAR or GEARLESS DRIVES that 
plified and far less against bullringareair- eliminate expensive bevel and other hard- 
frequent with only 2 lifted to classifier which to-maintain gears. Standard and larger 
bearings on main passes correctly sized models have rugged spur gear and pinion 
shaft; the bottomone product and returns drive—smaller models have direct motor- 
carrying both radial coarse material for to-shaft V-belt drive requiring no care or 
and thrust loads. regrinding. lubrication. 


“Giant” mill with cover section off show roller journals which suspend grinding rolls on 
bearings sealed against dirt and grit. Note wear-resistant steel forged bull ring. 


Housing is also removed to show rugged spur gear and pinion drive. Easy, quick accessi- 
bility for service is another Williams time and money-saving feature. 


Air Vibrating Impactors 
Separators Screens 
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MASTER GEARMOTORS 


save material, space and money 


Reducer and motor 
in an integrated 
power package 


Particularly suited to low speed applications, this 

Master Gearmotor gives you a highly efficient, self- 

contained unit that saves you money in a lot of ways: 
1. Reduces mounting plate size. 


. No V-belts, chains or sprockets required. 


2 
3. Takes up less space. 
4 


. No separate components—just one compact 
unit. 


. No high speed coupling, or gear and motor 
alignment. 


Master Gearmotors are available not only in 


Product of the combined 
resources of 
Reliance Electric and 
Engineering Company and its 
Master and Reeves Divisions 


open, enclosed and explosion-proof types, but can 
be supplied with an electrically operated Master 
Unibrake Motor—ideal where quick stopping or 
positive holding is necessary. 

Ratings are from % to 125 hp.; reduction ratios 
up to 120:1. You get a maximum choice of mount- 
ings: vertical, horizontal or flange; fluid couplings 
are available for hard-to-start or cycling loads. 

Your Reliance Sales Engineer can give you all the 
facts about the broad line of Master Gearmotors: 
parallel, and right angle, as well as in combination. 
Call the nearest Reliance office for application help, 
or write for price and rating information. E.1688 


RELIANCE -tncinetaine co- 
DEPT. 1310A, CLEVELAND 17, OHIO 


Canadian Division: Toronto, Ontario 
Sales Offices and Distributors in Principal Cities 


Duty Master A-c. Motors, Master Gearmotors, Reeves Drives, VxS Drives, Super ‘T’ D-c. Motors, Generators, Controls and Engineered Drive Systems. 
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New Dekoron instrument harness design uses 
core of Anaconda precision copper tubes 


The new parallel-construction Dekoron* “Metl- 
Cor” instrument harness offers many interesting 
features. All the tubes are number-coded for faster 
installation. Because the tubes are parallel, there 
are no low spots or moisture traps — and as tubes 
need not be straightened, take-offs are easier to 
make. The tubes are protected from corrosion and 
physical damage by a sheath of improved polyethy- 
lene. New Dekoron “Metl-Cor,” a product of Samuel 
Moore & Company, Mantua, Ohio, is available in 
lengths up to 1000 feet. 

In this new product, as in other Dekoron instru- 
ment tube bundles, Samuel Moore & Co. uses 
Anaconda Copper Tubing because it consistently 
meets its rigid quality requirements and is available 
in unusually long lengths. Special care is taken by 
Anaconda to maintain dimensional accuracy and 
uniform soft temper throughout the length. It also 
makes sure that surfaces are clean, smooth, and 
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bright, free from dirt, dust, or metal chips. 

LONG LENGTHS. For such uses as in instrumentation, 
Anaconda can produce this precision copper tube 
in coils up to 2200 feet for 4” O.D.—up to 1400 feet 
for 34” O.D.—and up to 1000 feet for 44” O.D. 
QUALITY TUBE AND CREATIVE TECHNICAL SERVICES. 
Whatever your requirements for precision copper 
tubing-instrumentation or capillary tubing, or re- 
strictor tubes — Anaconda specialists can help you 
find the most economical way to do the job. For 
such technical assistance, see your Anaconda repre- 
sentative, or write: Anaconda American Brass Com- 
pany, Box 1031, Waterbury 20, Connecticut. 


*Registered trademark of Samuel Moore & Co 


Anaconda American Brass C. ompany 





“H-25...Most efficient 
mover we ever used" 
says Plant Superintendent 


“The H-25 is easier to operate; has shorter 
turning radius and gives nearly twice as much 
output as our older tractor-shovels,” says 
James C. Harnage, Plant Superintendent of 
Berrien Products Co., Nashville, Georgia. “It 
also spills less, keeps the floor cleaner, and 
maintains better working safety conditions. 
Digging traction is good and the lift is fast. 
It’s proving to be the most efficient mover we 
ever used and is even outperforming larger 
movers”. 


Feeding 5-10-15 fertilizer from the stockpile 
on a 50 ft. haul, this H-25 is able to keep up 
with the full 1-ton-per-minute capacity of the 
bagging machine. The power-steer and power- 
zz j shift transmission of the H-25 gives such ease 
Feeds 1-ton-per-minute bagging machine of operation that an operator can maintain a 
from stockpiles up to 50 feet distant, also fast, high-production pace the full shift with- 
unloads box cars at 100 tons per hour out strain. 
with 15 feet haul to elevator. Whether your bulk-handling needs require 
the Model H-25 with 2,500 Ib. operating ca- 
HOUGH, PAYLOADER, PAYMOVER, PAYLOGGER, PAYLOMATIC and pacity, or a larger tractor-shovel up to 12,000 
PAY ore registered trademark names of The Frank G. Hough Co. lb. operating capacity ae you'll find a “PAY- 
LOADER” is the standard of any comparison. 
Your Hough Distributor is ready to prove it, 
ee en ee and has the finest service and parts facilities 
754 Sunnyside Ave., Libertyville, Illinois in the business, backed by Hough factory 
Send “Industrial Materials Handling the PAYLOADER way” service personnel, 


Name 

Title Re (0) (U) & H ® 
Company 

Street THE FRANK G. HOUGH CO. 
OE SE EG EN RR ee TE Ga Ue at = © LIBERTYVILLE, ILLINOIS (via) 


City State SUBSIDIARY — INTERNATIONAL HARVESTER COMPANY 


OO SSCS SSS SS SS SSS SOSSSSSSSSSSSESSE88884 


10-A-1 


Bee ce ee ee De ee ee DD a ee Se OO OO OO mm 
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PHOTO ON ANSCOCHROME 


SPECIAL PROCESS .-.General Aniline & Film Corporation’s new plant at 
Linden, N. J., went on stream last year. Built by Scientific Design Co., Inc., it produces 
ethylene oxide by direct air oxidation of ethylene, Scientific 


Design’s own efficient and economical process. The Aloyco 


Stainless Steel Valves here (red hand wheels) were selected A LOYC 0 


for their design features and long life expectancy. On your VALVES 


next stainless steel valve job, why don’t you talk first to the mae tencamnes suet 


one company which specializes in high alloy valves exclusively. For further details 


about Aloyco Valves, write us at 1301 West Elizabeth Avenue, Linden, New Jersey. 9.5 


ALLOY STEEL PRODUCTS COMPANY © 


Bostan + New York + Wilmington + Atlanta: Buffalo + Pittsburgh - Chicago « St. Louis - San Francisco + Los Angeles 





hours of 
trouble-free operation 
and still going 


STRONG! 


ey OUMH DMD. 


Typical performance of a TRAYLOR rotary kiln 


Installed in 1956 at the Peerless Cement Com- 
pany’s Brennan Avenue plant, Detroit, Michi- 
gan, this 11’6" x 425’ kiln has averaged 23 hours 
of operation a day without costly downtime. 
Traylor engineers, intimately acquainted with 
the problems and needs of the cement industry, 
painstakingly research and design each kiln to 
do its specific job. That’s why Traylor kilns are 
noted the world over for minimum downtime 
and maximum years of profitable operation. 


TRAYLOR ENGINEERING & MANUFACTURING 
DIVISION OF FULLER COMPANY 
1551 MILL STREET, ALLENTOWN, PA. 


Sales Offices: New York—Chicago—San Francisco 
Canadian Mfr.: Canadian Vickers, Ltd., Montreal, P.Q. 
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to achieve greater accuracy 
and flexibility in process 
stream analysis... MSA 
brings tape programming 


to Gas Chromatography 


A tape-programmed control unit is the key to 
improved accuracy and flexibility in MSA’s new 
Gas Chromatograph. It’s the first of its kind to be 
used for this purpose. System consists of a motor- 
driven transparent film in conjunction with a 
photoelectric transmitter and receiver to provide 
any combination of time and sequence required. 

The tape is a single continuous loop of stand- 
ard 16-mm film. It’s printed in 1-second gradua- 
tions. Setting up a program is simple: just mark 
the tape with a lead pencil at appropriate inter- 
vals. Repeatability is to within 1/10 of a second. 

Here are some other features of the new M-S-A® 
Gas Chromatograph: analyzer temperature is con- 
trolled to within .03°F; a three position function 
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switch permits rapid change irom 
bar graph to spectrum presenta- 
tion or manual operation; and the 
analyzer unit can accommodate 
two columns each up to 50 feet 
in length. 

Write for new tell-all bulletin 
on this new chromatograph. 


INSTRUMENT DIVISION 


Mine Safety Appliances Company 
Pittsburgh 8, Pennsylvania 


MSA backs up its label with 


selection, quality, research, experience , 








Process Flowsheet 


At first glance, plant looks like a small, complex tank farm. Tall “tank,” right, houses 
feed-purification equipment; one next to it holds cooling, liquefaction units. 


Industry Joins Liquid-Hydrogen Scene 


Linde Co. ventures forth with a private-industry “first” 
as it swings fully into commercial production of liquid hydrogen 
at its new 12,000-lb. day plant on the West Coast. 


Private industry made its first full-fledged entry into 
the tonnage-liquid-hydrogen business this spring, 
when Union Carbide Corp.’s Linde Div. started up its 
new plant on the West Coast to produce the liquefied 
light gas for rocket fuel use. The new 12,000-lb./day 
facility is at Torrance, Calif., which places it near 
much of the government’s current work in rocket 
research. 

Linde’s plant is the country’s second big pro- 
ducer of liquid hydrogen. Its forerunner is an instal- 
lation in Palm Beach County, Fla., formally desig- 
nated Air Force Plant No. 74 but probably far better 
known by its nickname, “Papa Bear.” Papa Bear was 
designed and built, and is operated, by Air Products, 
Inc.—but it belongs to the government. In contrast, 
the new Torrance plant is both owned and operated 
by Linde. 
> Know-How, Know-Where—Linde built the plant 
after winning a hydrogen-supply contract from the 
National Aeronautics and Space Administration 
early last year. NASA agreed to take up to 3.3 million 
lb./yr. liquid hydrogen, at Linde’s bid price of about 
50¢/Ib. 

Linde’s bid was comfortably lower than those of 
other competitors, due not only to the firm’s know- 
how in cryogenics but also to a happy supply situa- 
tion. In the first place, the plant’s feedstock is a 
hydrogen-methane stream that comes over the fence 
from Union Carbide Olefins Co.’s plant in Torrance. 
And, refrigerant nitrogen is readily available from 
Linde’s gas distribution facility at nearby Fontana. 


> The Excess—Capacity of the hydrogen plant is just 
under 4.4 million lb./yr., 33% over the maximum 
amount that NASA has contracted to take, and Linde 
is looking for additional customers from private 
industry. (Selling price to private-industry customers 
might be around $1.75 per pound, Linde states.) 

But, it is unlikely that anyone other than the gov- 
ernment will noticeably affect the plant’s delivery 
schedule. For one thing, no one has established firm 
potential uses for liquid hydrogen other than rocket 
fuel. A bigger factor is that government demand for 
the material is on the rise—according to one esti- 
mate, in 1961 the U.S. will need about three times 
the combined capacity of the California and Florida 
plants. Thus, NASA itself may well be able to take, 
soon if not currently, all the liquid hydrogen that 
Torrance can put out. 
> Side by Side—Papa Bear is not only older than the 
Torrance plant but larger as well. Capacity of the 
Florida installation is 60,000 lb./day, making it five 
times the size of Linde’s new facility. 

The plants operate on quite different feedstocks. 
Whereas Linde treats the hydrogen-methane stream 
from the olefins plant, Papa Bear starts with crude 
oil and uses Texaco’s partial-oxidation process to pro- 
duce hydrogen for subsequent purification and 
liquefaction. 

Several differences can be noted between the 


GN Unfold Flowsheet asp 
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process used in Florida (Process Flowsheet, Chem. 
Eng., Jan. 25, 1960, p. 86) and the route that Linde 
has developed and uses as the basis for its Torrance 
flowsheet. Especially significant is the way that each 
process carries out conversion of ortho hydrogen to 
para hydrogen. 
> Switching the Spin—Hydrogen molecules are in 
either the ortho or the para state, depending on elec- 
tron spin. Gaseous hydrogen has an equilibrium com- 
position rich in ortho; liquid hydrogen at equilibrium 
is about 99.7% para. Hence, a hydrogen liquefaction 
process must convert ortho molecules to the para 
state in order to have a stable product. The ortho- 
para conversion is exothermic, which introduces a 
heat-removal complication. 

The Florida plant carries out ortho-para con- 


Condensed 
impurities 








version while the hydrogen is gaseous—just prior 
to final cooling before Joule-Thomson expansion. 
Linde, on the other hand, converts ortho to para at 
several undisclosed points on the Torrance plant’s 
flowsheet, and intimates that part of the conversion 
is done in the liquid state. But the firm has not 
revealed how it manages to remove heat of reaction 
i! iquid-hydrogen temperature. 
» The Process—The process used at Torrance can be 
divided into two main phases. First, Linde makes 
effective use of refrigeration to remove impurities 
from the feed gas. Next, the purified hydrogen is 
cooled to liquefaction temperature by heat exchange 
with boiling nitrogen and by expansion. 

The flowsheet shown and the following descrip- 
tion are based mainly on Linde’s generalized process, 
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so they may differ in certain respects from the exact 
sequence used at Torrance. For simplicity, and in the 
absence of detailed information, all ortho-para hydro- 
gen conversion is shown taking place in the liquid 
state. 

> Purify—Feed gas to the Torrance plant is a 250- 
300-psig. stream containing about 85% hydrogen. 
The balance is mainly methane, plus nitrogen, carbon 
monoxide and dioxide, and hydrocarbons. 

The mixture is first cooled by heat exchange 
with purified hydrogen and an exiting impurities 
stream. Cooled gas enters a separator where some of 
the impurities condense. Gas from the separator is 
cooled again by hydrogen and impurities streams in 
an exchanger, then against boiling nitrogen in a con- 
denser. The nitrogen coolant stream is at 43 psig. 
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so that methane in the process stream will not freeze Ir 
out. hydro. 
Process stream then enters a second separator side { 
where almost all the remaining impurities condense. silica-; 
Gas leaving the separator, almost 99% hydrogen, troduc 
passes through an activated-carbon adsorber to re- adsort 


duce impurity level to under 2 ppm. The pure stream F 


then cools feed gas as described above. gen t] 

Condensing temperature is —100 F. in the first hydro; 
separator, — 292 F. in the second one, and the first brancl 
separator removes about 10% of the impurities. Con- cools | 
densate from both separators is expanded and used is use 


for process cooling, then leaves the plant as tail gas. P 


> Liquefy—The hydrogen stream enters a reciprocat- to —4 
ing compressor and exits at 850 psig., 90 F. It is then into 
ready to be cooled to liquefaction temperature. hydro; 
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Initia] cooling is in two stages, using recycle 
ydrogen and then boiling nitrogen at 1 atm. as cold- 
ide fluids. Cooled stream next passes through a 
ilica-gel adsorber, to remove trace contaminants in- 
roduced during preceding steps. The gas leaves the 
dsorber at —315 F. 

Further cooling takes place against liquid nitro- 
en that is below atmospheric pressure. Here the 
ydrogen stream is split into two branches. One 
ranch constitutes the product stream; the other first 
ools by expanding in a reciprocating machine, then 
3 used as a recycle stream for process cooling. 

Product stream is cooled by the recycle stream 
o —410 F., then passes through an expansion valve 
nto a separator-converter where about 80% of the 
ydrpgen liquefies at —423 F. The rest leaves over- 


























ae i aii 
Recycle hydrogen expands and cools in engine, right, then 
re-enters housing, center. to chill process stream. 








Product liquid hydrogen goes to 13-ton storage tank, right, 
then may be piped to special trailers for bulk shipment. 


head, combines with the recycle stream from the 
expander. 

The liquefied material is converted from ortho to 
para form, in contact with a catalyst that Linde will 
not identify. Next, the liquid hydrogen is subcooled 
—again, Linde won’t disclose details—and it is then 
ready for storage and shipping. Final product has 
less than 5 ppm. total impurities, of which less than 
1 ppm. is of an oxidizing nature. 
> Cool Handling—An important aspect of Linde’s op- 
eration lies in handling the ultracold product. All 
piping downstream from the converter is vacuum- 
insulated, keeping heat leak to under 2 Btu./hr. per 
linear ft. Product is stored in a vacuum-insulated, 
spherical tank that holds 13 tons, is shipped in cryo- 
genic containers or in trailers. 
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APPLICATION ENGINEERING 


B&W Welding Fittings manufacturing is integrated 
with the Division’s own.engineering, laboratory, steel- 
making and tube-making facilities. Consider the 
relation between application engineering and the 
manufacture of welding fittings . . . B&W not only 
knows fittings manufacturing, but also knows the 
end-use application of steels. The availability of this 
wealth of technical knowledge, plus integration, 
enables B&W to help you select the most economi- 


cal and dependable grades of both welding fittings 
and pipe, matched to your specific application. 

B&W Welding Fittings and Flanges are available 
through qualified distributors in carbon steel and the 
B&W CROLOYS in a complete range of types and 
sizes. Write for B&W Bulletin FB502. The Babcock 
& Wilcox Company, Tubular Products Division, 
Welding Fittings Plant, P. O. Box 230, Beaver 
Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 








TA9081 WF4 


TUBULAR PRODUCTS DIVISION 








Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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Maintenance and Steam Traps 


... there’s a relationship that goes far beyond 


Good traps and good trapping have 
a greater effect on your mainte- 
nance costs than does trap mainte- 
nance itself. By that we mean that 
the right traps, properly selected 
and installed, and with the benefits 
of a preventive maintenance pro- 
gram, will save far more mainte- 
nance dollars than they will cost. 
Under the pressure of spiralling 
maintenance costs, this thought 
becomes mighty important. Let’s 
take a look at what it involves: 


Proper Selection of Steam Traps 

1. Be sure it’s the right type of 
trap. 

2. Be sure it’s sized right and is 
for the correct operating pressure. 

3. Be sure it’s first rate in design 
and construction. 
Proper Installation of Steam Traps 

1. Install them so they are ac- 
cessible for inspection and mainte- 
nance. 

2. Install a test valve. 


3. Use a union or unions. 

4. Use a shutoff valve or valves. 

5. Use a strainer ahead of the trap 
if dirt conditions are bad. 

6. Use a by-pass only where con- 
tinuity of service is imperative. 

7. Standardize inlet and outlet 
connections. 


Preventive Maintenance Program 


1. Test trap regularly for proper 
operation. (Trap size, operating 
pressure and importance determine 
frequency.) 

2. Inspect internal mechanism at 
least once a year. 


You Get Indirect Benefits 
As Well 


The direct benefits of the plan out- 
lined are pretty obvious — good 
traps, properly selected, require 
less maintenance... testing and 
inspection prevents troubles that 
lead to maintenance. 


However, this plan provides 
indirect benefits which reduce 
maintenance in other parts of 
the plant as well: 


Good traps save steam and re- 
duce the load (and consequently 
maintenance) on fuel handling and 


trap maintenance alone 








Trap open. Condensate entering 
trap has caused bucket to lose buoy- 
ancy. Weight of bucket times lever- 

e pulls valve open. Air is dis- 


charged along with condensate. 





HERE’S THE STEAM TRAP DESIGN 
THAT CAN REDUCE YOUR MAINTENANCE PROBLEMS 


BB steam 


BB convensate 








Trap closed. Steam has floated in- 
verted bucket; valve is held tightly 
closed by system pressure. Air enter- 
ing trap passes through bucket vent 
and accumulates at top of trap. 








burning equipment and on ash 
handling equipment. 


Good traps protect the system 
by eliminating water hammer and 
preventing the damage it can do. 


Good traps discharge carbon 
dioxide before it can go into solu- 
tion to form corrosive carbonic acid 
—less corrosion, less maintenance. 


Good traps increase production 
to reduce the length of time equip- 
ment must operate or reduce the 
amount of equipment needed... 
either way maintenance is reduced. 


How to Go About It 
(The Sales Pitch) 


We admit we’re prejudiced, but we 
don’t think there is any better way 
to select steam traps than with the 
help of the 44 page Armstrong 
Steam Trap Book. Here in a single 
source is specific data on the selec- 
tion and sizing of traps, how to in- 
stall them for best results, and how 
to maintain them most economically. 


The Steam Trap Book will also 
give you full information on the de- 
sign and construction of Armstrong 
Inverted Bucket Steam Traps that 
offer these important maintenance- 
reducing advantages: 


1. Armstrong Traps are depend. 
able. 
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2. Armstrong Traps require no 
adjustments — go from full load to 
zero load automatically. 


3. Armstrong Traps are self-scrub- 
bing—ordinary dirt conditions can’t 
hurt them. 


4. Armstrong Traps have long-life 
parts — valve and seat are heat 
treated chrome steel — lever assem- 
bly and bucket are stainless steel. 


5. Armstrong Traps have water 
sealed valves to minimize wire 
drawing and erosion. 

Ask for your copy of the Steam 
Trap Book—there is no obligation. 
Then test Armstrong Trapping. If 
you are not completely satisfied 
with the results, you can return the 
traps for a full refund of the pur- 
chase price. You can’t lose much 
that way. Call your local Armstrong 
Representative or Distributor, or 
write 


Armstrong Machine Works 
8586 Maple Street 
Three Rivers, Michigan 


ARMSTRONG 
STEAM TRAPS 
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roll up new production... 
and profit...recore 


with 


ROLLER MILLS 


Top performing RAYMOND Multi-Purpose ROLLER MILLS 
with WHIZZER AIR SEPARATION lead the field in fine 
grinding in the CHEMICAL and PROCESS INDUSTRIES. 


This Mill combines the Raymond High Side Roller Mill and the 
double Whizzer Separator to afford great versatility and economy 
in the handling of many fine grinding problems. 

Its wide scope of application covers the preparation of powdered 
materials .. . from —' fillers to fancy chemicals. Typical prod- 
ucts pulverized include . 


PIGMENTS © FULLERS EARTH e INSECTICIDES e@ IRON OXIDES e 
TALC @ BARYTES @ KAOLIN AND CLAYS e@ SULPHUR e CARBON 
MIXTURES @ STARCH @ LIMESTONE e@ BAUXITE @ CALCIUM SILICATE 
@MINERAL FILLERS # PHOSPHATE ROCK @ GYPSUM. 


A single, easy adjustment of the Whizzer controls the fineness 
range from 20-mesh grades to products essentially all minus 325- 
mesh. 

Mill capacities reach 40 tons per hour and more with a Super 
Roller Mill. Flash Drying Accessories may be installed when mois- 
ture removal is required. 

All aspects of Fine Grinding are combined in a clean, dust-free, 
automatic system that is economical in operation and mainte- 
a Installations are flexible and readily adaptable to any plant 
ayout. 














For detailed information send for the 
Raymond Roller Mill Catalog Number 79E 











roe = maine py ~—_ (espe Whizzer Separa- 
rs. Whizzers set of radial blades attached to a disk 
RAYMOND gyn dhge = -eelBnnen that revolves on a vertical shaft in separating chamber. 
WITH DOUBLE WHIZZER AIR S Variable speed drive insures finger-tip contro! of fineness. 


SPION ENGIVEERING, INC. 


a” Wiens EG LILZOW ‘ SE OF2 Sales Offices in 


427 W. RANDOLPH ST. P 
CHICAGO 6. ILLINOIS Combustion Engineering-Superheater Ltd., Montreal, Canada Principal Cities 
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Puzzled by your gas chromatograph problem? 
Beckman offers the correct solution. The new 
Model 320C Industrial Gas Chromatograph now 
affords management precise control of operations, and 


TRESS 3 Be 


more predictable profits. Modular design of a basic 
production instrument permits extreme flexibility of 
column configuration and valve arrangement to 

meet widely varying process needs. No other 
instrument can handle analyses faster with equal 
simplicity of operation and maintenance. 4 The 
versatile new Model 320C is adaptable to virtually 
any monitoring and control application. A typical few 
are: ammonia, urea and formaldehyde synthesis... 
chlorine, ethylene, butadiene and synthetic rubber | 
production... butane isomerization...catalytic cracking 
and reforming...alkylation and distillation processes. 
34 Whatever your specific process need, a Beckman 
Sales Engineer is ready to discuss it and recommend 
the most effective application. Or for literature 

and general application information write for Data 


File 14-43-07. Backman a“) 
Scientific and Process | Instruments Division 4 YEARS 


Beckman Instruments, Inc. %s.0? 
Fullerton, California 





_~ 
> “ 
a 

® 





Behind every Glascote glass-lined 
product is an experienced sales 
engineer who can give you on-the-spot 
product and process assistance. 
And behind him, there are 40 years 
of Glascote experience in manu- 
facturing glass-lined vessels and 
tanks for the petroleum and 
chemical industries. 

Through continuous research and 
development engineering, Glascote 
stays ahead of the demand for new 
and improved processes requiring a 
wider range of corrosion, temperature 
and thermal shock-resisting properties 
for glass linings. For example, new 
Glascote 778 is the most corrosion- 
resistant glass ever applied to 
chemical and petroleum processing 
equipment — this without sacrificing 
any other protective property. 

Glascote and its parent organi- 
zation, A. O. Smith Corporation, have 
developed more than 3000 glass 
formulas — the best of these giving 
you superiority in glass-lined reactors, 
columns, storage tanks, rotary dryer- 
blenders, pipe and fittings. For 
additional information, ask your 
Glascote representative for specific 
product data. Or write direct: 
Glascote Products, Inc., 

Cleveland 17. Ohio. 


TY 


Through research fu ...@ better way 


AO Smith 


Subsidiary: GLASCOTE PRODUCTS, INC. 


REACTORS - SPHERICAL REACTORS + COLUMNS + STORAGE TANKS + HEAT 
EXCHANGER TUBES - ROTARY DRYER-BLENDERS ~- PIPE AND FITTINGS 


172 October 17, 1960—CuemicaL ENGINEERING 





Semiannual Inventory of 
New Plants and Facilities 


In this special eight-page tabulation you 
will find almost 400 chemical process indus- 
try projects which have been announced, 
are under construction or have been com- 


Projects listed here are in general only 
the larger ones, no minor projects (less 
than $200,000) being included. 

Listings have been compiled from many 


sources and have, so far as is feasible, been 
checked for accuracy, completeness and 
current status. 

For projects earlier than those shown 
here, refer to tabulations compiled by this 
magazine and published annually since 
1951. See February 1951, 1952, 1953, 
January 1954, Inventory issues of 1954, 
1955, 1956, 1957 and the regular issues of 
May 4, 1959, and April 18, 1960. 


pleted in the U. S. during the period of 
January through July 1960. 

Eleventh in Chemical Engineering’s long 
series of such reports, this is the first one 
to be issued under a new schedule calling 
for tabulation every six months, Our simi- 
lar tabulations of new technical develop- 
ments will also go on an accelerated six- 
months schedule and will appear three 
months after the Plants and Facilities 
tabulations. 


Fertilizers 





Products Status and Remarks 


Ammonium sulfate 


Company Location Capacity 
Allied Chem. Corp... . 
(Nitrogen Div.) 
Atlas Powder Co. and Standard of 
Ohio 
California Spray-Chemical Corp. . 
Dayton Fertilizer Corp... .. 
Dow Chem. Co........ 


El Segundo, Cal. 56,000 tons /yr. Scheduled for completion late this year. 

$2-million expansion due for completion 
this year. 

$5-million plant on stream. 

Increased capacity has started up. 

Part of a $30-million expansion program 
on stream in late 1961 or early 1962. 

On stream. 


Ammonia, urea, nitric acid 
and nitrates 

Fertilizers 

Fertilizers 

Anhydrous and aqueous am- 
monia 

Calcium ammonium nitrate, 
nitrogen solutions and nitric 
acid 

Phosphate fertilizers... . 

Ammonium sulfate. . : 

Defluorinated phosphates... . 

Ammonia and urea. . 


Lima, Ohio 


Kennewick, Wash 
a oe Sa a ee 
Plaquemine, La. 


Florida Nitrogen Co. Tampa, Fla. 


350,000 tons /yr. 
10,000 tons/yr. 
5,000 tons /month 


Plans to double capacity. 

On stream. 

On stream. 

Atlas Powder and Standard of Ohio will 
build $15-million plant. 

Atlas Powder and Standard of Ohio will 
build a $2-million plant by the end of 
1960. 

Expansion will cost $4-8 million. 


Pocatello, Idaho... 
Kearney, N. J.. 

Butte, Mont... .. 
Joplin, Mo....... 


J. R. Simplot Co. 

Koppers Co..... ee , 
Rocky Mountain Phosphates Co. . 
Solar Nitrogen Chem. Co. 


Solar Nitrogen Chem. Co. Lima, Ohio... .. Nitrogen products 


Ammonia........... 
Prilled urea 
RING iin idee ros ycke tt 


Pine Bend, Minn.. 
N. Claymont, Del........... 
E. Tampa, Fla 


St. Paul Ammonia Products, Inc. 
Pt Pare 
Tennessee Corp........ 


Plant completed. 

$11-million plant on stream by early 
1962. 

Planned. 


100,000 tons/yr. 


Virginia-Carolina Chem. Co.. Mulberry, Fla... Diammonium phosphate.... 100,000 tons/yr. 
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PLANTS AND FACILITIES . . 





Inorganics 
Company 


Air Products, Inc 
Air Produets, Inc. 
Air Reduction Co 
Air Reduction Co 


Allied Chem. Corp 
(General Chem. Div.) 
Allied Chem. Corp... . 
(General Chem, Div.) 
Allied Chem. Corp....... 
(General Chem. Div.) 
American Metal Climax, Inc..... 
Ark.-La. Chem. Co.........+++++ 
Ark.-La. Gas Co 
Basic Chemicals Co 
Big Three Welding Equipment Co. 


Chemetron Corp 

(Cardox Div.) 
Collier Carbon & Chemical Corp. 
Collier Carbon & Chemical Corp. 
Cooperative Farm Chemicals Assn. 
Cuyahaga Lime Co 


Davison Chem. Co. 
Dixon Chemical Industries 


Dixon Chemical Industries 
Dow Chemical Co. 


E. I. duPont de Nemours & Co... 
Food Machinery & Chemical Corp. 


Freeport Sulphur Co. 
General Electric Co 


Hooker Chemical Corp 


Hooker Chemical Corp. 
Hooker Chemical Corp. 


International Minerals & Chemical 
Corp. 

Michigan Chemical Corp......... 

Minerals Engineering Co. 

Mingo Oxygen Co. 


Monsanto Chemical Co 


Monsanto Chemical Co 
Monsanto Chemical Co 


National Beryllia Corp. 

North American Coal Corp 
Olin-Mathieson Chemical Co... .. 
Penn-Olin Chemical Co 
Pittsburgh Coke & Chemical Co.. 
San Francisco Chemical Co. 


Stauffer Chemical Co. 
Stauffer Chemical Co 
Stauffer Chemical Co. 
(Nyotex Div.) 
Stauffer Chemical Co. 


Susquehanna-Western Inc.... 
Tennessee Corp 

Texas Alkyls, Inc... 

Texas Gulf Sulphur Co. 

The Carborundum Co..... 


Trans-Jeff Chemical Co... 


U. 8. Bureau of Mines.......... 
Union Carbide Corp. (Linde Co.). 
Union Carbide Corp. (Linde Co.). 
Union Carbide Corp. (Linde Co.). 
Union Carbide Corp. (Linde Co.). 
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Location 


Los Angeles, Cal 
Nitro, W. Va......... 


Vicksburg, Miss. 

Pine Bluff, Ark 

Magnolia, Ark........ 
Glenwood Springs, Colo... . . 
Qanmes, Behe cd ss vc vevsavse 


Paulsboro, N. J.........++++ 


Philadelphia, Pa 
Plaquemine, La 


La Porte, Tex. 
Green River, Wyo 


co ek Oe 
Waterford, N. Y. 


Columbia, Tenn. 


Jeffersonville, Ind 
Niagara Falls, N. Y. 


Houston, Tex 


El Dorado, Ark 
Salt Lake City, U 
Mingo Junction, O 


Addyston, O 


Haskell, N. J 
Powhatan Point, O 


Calvert City, Ky 
Neville Island, Pa....7...... 
Vernal, Utah : 


Delaware City, Del 
Henderson, Nev. 
Houston, Tex 


Newcastle, Del 


Riverton, Wyo. 

Copperhill, Tenn............ 
Houston Ship Channel 
Beaumont, Tex 

Niagara Falls, N. Y 


Tilden, Tex 


Keyes, Okla. 
Fontana, Calif 


Products Capacity 
Helium and hydrogen 
Helium and hydrogen....... 
Oxygen, nitrogen and argon.. 
High-purity liquid oxygen, 

nitrogen and argon 
Phosphoric acid 


30 tons/day 

25 tons/day of 
oxygen. 

50,000 tons/yr. 


100 tons/day 
Liquid oxygen, liquid nitrogen 125 tons/day 
and gaseous nitrogen 


Carbon dioxide 


Sulfuric acid 
Sulfuric acid 
Nitric acid 
Metallurgical lime 


400 tons/day 
11,000 tons/day 


Sulfuric acid. 
Hydrogen fluoride 


Sulfuric acid 
Chlorine, caustic and acid. .. 


Basic silicone intermediate 
products 
Phosphorus 


Sodium hexametaphosphate. . 
Caustic soda, caustic potash 
and chlorine 


Beryllium oxide 

Aluminum sulfate 
Anhydrous hydrazine 
Sodium chloride. .......... 
Sulfuric acid 

Phosphate concentrates..... 


25,000 tons/yr.. 


200,000 tons/yr. 


Carbon disulfide 
Chlorine, caustic soda 
Aluminum fluoride 


Carbon bisulfide 


Sulfuric acid 

Liquid sulfur dioxide 
Aluminum trialkyls 
Dark sulfur 

Silicon carbide 


Stead... cis 5 ess 


290 MM ef./day 
180 tons/day 
135 tons/day 
320 tons/day 

85 tons/day 


Status and Remarks 


Production started. 

On stream. 

Started up. 

Completion scheduled for late summer, 
1960. 

Plans announced for early 1961 com- 
pletion. 

On stream. 


Plans 50% expansion. 


$7 million plant planned. 

Under construction. 

On stream. 

Facilities expanded from 20 tons/day. 
$1-million plant planned. 


On stream. 


Under construction. 

Plant planned. 

On stream. 

Subsidiary of Minerals & Chemicals 
Corp. and Neville Lime Co. plans to 
construct a plant. 

Plant completed. 

$3.5 million, planned for early 1961 com- 
pletion. 

$5-million plant completed. 

Part of a $30-million expansion program 
due on stream by late 1961 or early 
1962. 

Construction started. 

Expansion planned for early 1962 com- 
pletion. 

New plant on stream. 

$3-million plant will be completed by 
late 1961. 

Ground broken for $6.4-million expan- 
sion. 

D ber 1960 scheduled. 

—e plant to be completed in late 
1961. 

Construction started on $500,000 project. 





lati. 


Capacity has been doubled. 
$3.5-million plant planned. 
Hydrocarbon Research and Wheeling 
Steel Corp. building $6-million plant. 


heduled for Septemb 
v 


Cc 





On stream. 

Construction underway to double capac- 
ity. 

On stream. 

Planned for June 1961 completion. 

Plant planned. 

Construction begun on $6.5-million plant. 

70% expansion begun. 

Stauffer and Mountain Copper Ltd. will 
put new plant on stream by Novem- 
ber, 1960. 

Completion scheduled fall 1960. 

25% expansion underway. 

Plant completed. 





$5-million plant on stream by January, 
1961. 


Capacity doubled, 

Capacity being doubled, $1 million. 

On stream. 

On stream. 

Plans announced for $12-million facili- 
ties. 

Planned by the Jefferson Lake Sulfur 
Co, and Transcontinental Gas Pipe 
Line Co. 

$12-million plant started up. 

New facilities being built. 

New facilities being built. 

New facilities being built. 

New facilities being built. 
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Inorganics—Continued 


Company 


Union Carbide Corp. (Linde Co.). 
Union Carbide Corp. (Linde Co.). 
Union Carbide Corp. (Linde Co.). 
Union Carbide Corp. (Linde Co.). 
Union Carbide Corp. (Linde Co.). 
Union Carbide Corp. (Linde Co.). 
Union Carbide Corp. (Linde Co.). 
Union Carbide Corp. (Linde Co.). 
Union Carbide Corp. (Linde Co.). 


Location 


Chicago, Ill 
Cincinnati, O. 


Morrisville, Pa 
Portsmouth, Ohio 
Pueblo, Colo 


Union Carbide Corp. (Linde Co.). 
United States Gypsum Co. 


United States Sulphur Corp. Galveston, Tex 


High Island, Tex 
Helm, Calif... .. 


United States Sulphur Corp...... 
Valley Nitrogen Producers, Inc... 


Virginia-Carolina Chemical Co... . 


Westvaco Chlor-Alkali Div...... Pocatello, Idaho 


Metals 


New Martinsville, W. Va.. 


Pittsburgh, Pa........... 
New Orleans, La............ 


Clear Springs, Fla........... 


Capacity 


140 tons/day 
30 tons/day 
280 tons/day 
85 tons/day 
140 tons/day 
140 tons/day 
140 tons/day 
280 tons/day 
25 tons/day of 
oxygen 


Products 


Oxygen, nitrogen 


High- -purity oxygen 


120 tons/day 
75,000 tons/yr. 
phosphate 


Sulfur. . 

Aunenion. shenphath and 
phosphoric acid 

Phosphates........ 

Phosphate ore...... 


1,000 tons/day 


Status and Remarks 


New facilities being built. 
New facilities being built. 
New facilities being built. 
New facilities being built. 
New facilities being built. 
New facilities being built. 
New facilities being built. 
New facilities being built. 
Completed. 


On stream. 

September 1960 completion planned. 

$6-million plant will be constructed be- 
fore the end of 1960. 

$7-million expanded facilities started up. 

On stream; includes 16,500 tons/yr. acid 


$10-million expansion on stream. 
$2-million addition planned. 





Company Location 


Alabama Metallurgical Corp..... Selma, Ala 


Aluminum Co. of America 
Iowa 


Aluminum Co. of America 


Aluminum Co. of America 
American Metal Climax, Inc... . . 


American Potash & Chem. Corp.. 
American Smelting & Refining Co. 


Ouray, Colo.... 
Carter County, Tenn. 


Camp Bird Colorado, Inc 
Cranberry Iron & Steel Co 


Foote Mineral Co....... cide ovds Johnsonville, Tenn. 


Knoxville, Tenn 
Springfield, N. J. 


Reynolds Metals Co Sheffield, Ala. 

Standard Uranium Corp. Undecided 

Sylvania Chemical & Metallurgical Towanda, Pa 
Co. 

United Pacific Aluminum Co.. 


Alcoa, Tenn., and Davenport, 


Point Comfort, Tex........ 


Products Capacity 


Magnesium 12,000 tons/yr. 


Aluminum sheet 


Aluminum 


35,000 tons/yr. 
15 MM bb. /yr. 


Primary aluminum 
Hydrogen-reduced iron 
powder 


Electrolytic manganese 10 MM bb./yr. 


120,000 tons/yr. 


Status and Remarks 


Subsidiary of Calumet & Hecla and 
Brooks & Perkins will increase pro- 
duction from 6,000 tons/yr. 

$18 million will be spent on expansion. 


Expansion from 100,000 tons/yr. under 
way. 

New plant in production. 

Plans made to double capacity. 


$5-million plant to be completed in late 
1961. 


Contract has been awarded for $17- 
million plant. 

Construction under way. 

$4-million facilities planned. 


Construction authorized for $6-million 
plant. 

Major expansion completed. 
Installation complete of the Supiro proc- 
ess, increasing production 10 times. 

Under construction. 
$6-million plant planned. 
$500,000 expansion on stream. 


$10-million project under construction. 





Organics 
Company 


Air Reduction Chemical Co...... 
Alco Oil & Chemical Co......... 
Allied Chemical Corp............ 
(National Aniline Div.) 
Allied Chemical Corp. 
(General Chem. Div.) 
Allied Chemical Corp 
(National Aniline Div.) 
Allied Chemical Corp. 
(Semet-Solvay Div.) 
Allied Chemical Corp... 
(Plastics & Coal Chem. Div. yess 
Allied Chemical Corp... 
(Nitrogen Div.) 


Location 


Calvert City, Ky 
Philadelphia, Pa 
Buffalo, N. Y: 


Elizabeth, N. J 


Orange. Tex 
Philadelphia, Pa 


South Point, Ohio 


American Can C Green Bay, Wis 


(Marathon Div, ) 


American Chemical Co Long Beach, Cal 
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Moundsville, W. Va...... 


Products Capacity 


Polyvinyl alcohol 

Gum product 

Nadic methy! anhydride 
Fluorinated hydrocarbons. . . 


Isocyanates 


Polyethylene glycols 


Lignosulfonates 


Ethyl chloride, vinyl chloride 
and ethylene dichloride 


Status and Remarks 


On stream. 
30% expansion on stream. 
Expansion complete. 


Planned. 
Plans made to triple capacity. 
On stream, 
Under construction. 
Construction under way to increase 
methanol capacity 50% and formalde- 
hyde capacity 35%. 


Under construction. 


Richfield Oil and Stauffer have a $7- 
million plant on stream. 
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PLANTS AND FACILITIES . 


Organics —Continued. 


Company 


American Cyanamid Co. 
American Cyanamid Co. 
Amoco Chemical Corp 
Archer-Daniels-Midland Co 


Bay Petroleum Co.... 
(Tenn. Gas Trans. Co.) 
Bzura Chemical Co., Inc. 


Chatham-Reading Chemical Co... 


(Houston Chem, Co.) 
Chemetron Corp....... 
Chromalloy Corp 
Cities Service Co....... 


Columbia-Southern Chemical Co.. 


Continental Oil Co..... 
Continental Oil Co... .. 
Cosden Petroleum Co....... 
Crown Zellerbach Corp. 


D X Sunray Oil Co 
Delhi-Taylor Co. 
Diamond Alkali 


Dow Chemical Co...... 
Dow Chemical Co..... 
Dow Chemical Co...... 


E. I, duPont de Nemours & Co... 


Eastman Kodak Co. 
Emery Industries, Inc. 
Gulf Oil Corp.. . 
Hercules Powder Co. 
Hercules Powder Co...... 


Heyden Newport Chemical Corp. 


Hooker Chemical Corp 

Houston Chemical Corp. 
(Chatham Chem. Corp.) 

Koppers Tar Products Co... 

Koppers Co 

Marathon Corp... 

Monochem, Inc.. 


Monsanto Chemical Co.. 
Monsanto Chemical Co..... . 
Monsanto Chemical Co.. 
Monsanto Chemical Co. 
Nopco Chemical Co... . . 


Northwest Petro-Chemical Co... . 


Olin Mathieson Chemical Corp. 
Oronite Chemical Co. 
(Standard Oil of Calif.) 
Oronite Chemical Co. 
(Standard Oil of Calif.) 
Pennsalt Chemical Corp. 
Pennsalt Chemical Corp. 


Petro-Tex Chemical Corp. 
Phillips Chemical Co. 


Reichhold Chemicals, Inc. 


Reichhold Chemicals, Inc. 
Reilly Tar & Chemical Corp. 
Richfield Oil Corp. and Witco 
Chemical Co. 
Shawinigan Resins Co..... . 
Sinclair Petrochemicals... ... 
Smith-Gorsey Co... . 
Standard Oil of Calif 





Location 


Bound Brook, N. J..... 
Bridgeville, Pa 

Joliet, Ill 

Peoria, Ill... 


Springhill, La. 
Buffalo, N. Y 


Chalmette, La..... 


Beaumont, Tex... 


Newport, Tenn. ; 
Edwardsville, Ind...... 

Lake Charles, La. 

Lake Charles, La........... 
Lake Charles, La. 

Ponca City, Okla. 

Big Spring, Tex...... 
Bogalusa, La........ 


Tulsa, Okla... 

Corpus Christi, Tex. 
Houston, Tex. 
Freeport, Tex. 
Freeport, Tex... 
Midland, Mich. 
Kalama, Wash. ; 
Gibbstown, N. J....... 


Kingsport, Tenn 

Cincinnati, Ohio. 
Port Arthur, Tex. 
Hercules, Calif. 


Hercules, Calif. 


Oakdale, La... 


South Shore, Ky............ 


Beaumont, Tex... 


Follansbee, W. Va. 

Oil City, Pa 

open Daw, Wits. . sc cccvees 
Gulf Coast... ....cc000. 


Kearny, N. J 
Long Beach, Cal 
Monsanto, Il 
St. Louis, Mo 
New Jersey 


Anacortes, Wash....... 


Brandenburg, Ky 
Richmond, Calif... 


Richmond, Calif... 


Houston, Tex... . 
Wyandotte, Mich. 


Houston, Tex. 
Sweeny, Tex... .. 


Elizabeth, N. J. 


Tuscaloosa, Ala......... 
Indianapolis, Ind........... 
Los Angeles, Calif... 


Springfield, Mass.. . 
Houston, Tex 

Lincoln, Neb. 

Barber's Point, Ha... .. 
Richmond, Calif. 
Toledo, Ohio 

Toledo, Ohio 


Products 


Phthalic anhydride 

Maleic anhydride 

Phthalic anhydride. ... . 

Fatty acids, amines and plas- 
ticizers 


Naphthalene and benzene 
Aromatics. . . 


Citrie acid 
Isocyanates... . 
Sodium caseinate 
Ethylene oxide....... 


Acetanilide 

Organic nitrates... . 

Ortho-xylene.... 

Ethylene dichloride. 

Alcohols 

High-purity cyclohexane 

Ortho-xylene A. 

Dimethyl sulfide and dimethyl 
sulfoxide 


Pyromellitic dianhydride and 
pyromellitic acid 

Photochemicals....... vo 

Azelaic and pelargonic acids.. 

Cyclohexane.... 

Methanol 

Urea, formaldehyde......... 


Tall oil, rosins, fatty acids and 
distilled products 


Naphthalene 

Alkylated phenol 

Dry ligno-sulfonate 
Acetylene and vinyl chloride. 


Alkyl phenols 

Phthalate esters 

Phenol 

Aspirin 

Toluene diisocyanate........ 


Acrylic acid, phenol and xyl- 
enol 
Ethylene oxide. 


Maleic anhydride 


Organic sulfur chemicals 
Alkyl alkanol amines........ 


Maleic anhydride 
Ethylene 


Phthalic anhydride 


Phenol 
Synthetic pyridine 
Dodecylbenzene. . . 


Polyvinyl alcohol 
Ortho-xylene 
Pharmaceuticals 
Petrochemicals. 
Maleic anhydride. . . 
Naphthalene 
Propane 


Capacity 


7 MM Ib. /yr. 
26 MM lb. /yr. 


naphthalene/yr. 
2,000 bbl. /day 
17 MM lbb./yr. 
500,000 Ib. /yr. 


3,000 tons /yr. 
80 MM lb. /yr. 


20 MM gal. /yr.. 
140 MM lb. /yr. 


10 MM bb. /yr. 


30 MM Ib. /yr. 
550 MM lb. /yr. 


30 MM lb./yr. 


20 MM lb. /yr. 
100 MM ib./yr. 


Status and Remarks 


Construction complete. 
Under construction, 

In limited operation. 
Planned. 


Expansion complete. 

Tentatively planned, also 12 million 
gal./yr. benzene. 

Addition to refinery planned. 


$2.5-million plant on stream. 
Planned. 

Plant completed. 

Planned. 


Under construction. 

Capacity doubled. 

Under construction. 

$1-million plant to operate fall 1960. 

Under construction. 

Under construction. 

Capacity to be doubled by end of 1960. 

$1.5-million plant scheduled for comple- 
tion in the fall of 1960. 

$1-million plant almost eompleted. 

On stream. 

Planned. 

Under construction. 

Expanding facilities by late 1960. 

Expanding facilities by late 1960. 

Mid-1961 completion scheduled. 

On stream. 


$29 million budgeted for expansion. 
$6-million plant under construction. 
On stream. 
Planned. 
Late-1960 
scheduled. 
Completion set for early 1961. 


completion of expansion 


Planned. 
$12-million plant planned. 


Under construction. 

On stream. 

Under construction. 

The Borden Co. and U. 8. Rubber will 
build a $50-million plant. 

Plant almost completed. 

Will be in operation in mid-1961. 

Modernization under way. 

25% expansion under way. 

Planned to be on stream in January 
1962. 

$600,000 plant completed. 


Under construction. 
Planned. 


Under construction. 


Planned. 

$1.5-million plant planned on stream by 
end of 1960 at the latest. 

Planned. 

Facilities expansion from present 250 
MM bb./yr. being planned. 

Construction completed on $5-million 
plant. 

Expansion under way. 

Capacity being doubled. 

Construction planned. 


5-million lb./yr. expansion completed. 

Planned. 

Plans to double facilities. 

$40-million plant under construction. 

Construction under way. 

$8-million plant planned. 

$3.6-million expansion under construe- 
tion. 
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Organics —Continued 





Company 

SunOlin Co. 

Tennessee Products & Chem. Co.. 
Tennessee Products & Chem. Co.. 
Union Carbide Chemical Co. 


Witco Chemical Co. 


Witfield Chemical Co............ 
Wyandotte Chemical Corp 


Petroleum and Natural Gas Products 


Company 
American Gilsonite Co.. 


American Oil Co. j 
Ashland Oil & Refining Co. 
CATC. 


Chemoil Corp. 
Coastal Products Co. 
Continental Carbon Co. 


Continental Carbon Co. 


Continental Oi! Co. 
Continental Oil Co... 

D X Sunray Co. ; 

El Paso Natural Gas Ce 0. 
Esso Standard Oil Co... 
Great Lakes Carbon Corp....... 
Great Northern Oil Co. 
Gulf Oil Corp 

Gulf Oil Corp. ° 
J. M. Huber Corp...... 
Mobile Oil Co. 


New York Mining & Mfg. Co. 
Northern Natural Gas Co........ 


Pan American and Hondo Oil & 
Gas Co. 
Pana Refining Co... . 


Richfield Oil Co een 
Runnels Gas Products Co. 


Shell Oil Co 

Shell Oil Co 

Sinclair Refining Co... 
Standard Oil of Calif... . 
Standard Oil of Indiana. . 


Standard Oil of Ohio. . 
Standard Oil of Ohio... 


Sun Oil Co 

Sun Oil Co 

Sunland Refining Corp. 

Sunray Mid-Continent Oi Co. 

Suntide Refining Co.. 

Tenn. Oil Rfng. Co. 

Texaco, Inc... .. 

Texaco, Inc. 

Texaco, Inc 

Texas Eastern Transmission Corp. . 

Tidewater Oil Co. 

Transwestern Pipeline Co. ¢ 

Union Oil Co. of Calif. and Goliad 
Corp. 


Union Oil Co. of Calif. and Goliad 
Corp. 
United Refining Co. 


Location 


N. Claymont, Del........... 


Chattanooga, Tenn......... 


Nashville, Tenn 
Brownsville, Tex 


Eastern U. 8 


Los Angeles, Calif........... 


Washington, N. J 


Location 


Grand Junction, Colo....... 


Texas City, Tex 
Callettsburg, Ky 
Grand Cheniere, La 


Louisiana 
Corpus Christi, " 
Bakersfield, Calif 


Westlake, La. 


Lake Charles, La... . 
Lake Charles, La. 
Duncan, Okla 
Sheffield, Tex 


Enid, Okla. 

Pine Bend, Minn...... 
Charleston, 8. C... 
Cincinnati, Ohio 
Baytown, Tex 
Beaumont, Tex 


Calvert City, Ky 
Spearman, Tex 


Artesia, Tex..... 
Pana, lll 


Everett, Wash.... 
Tepetate, La.... 


Norco, La.. 


Week's Inland, La........ 


E. Chicago, Ill 
Honolulu, Ha. 
Whiting, Ind.. 


Lima, Ohio 
Lima, Ohio 


Marcus Hook, Pa... . 
Marcus Hook, Pa.... 
Bakersfield, Calif. . 
McClain County, Okla 
Corpus Christi, Tex 
Palacios, Tex 


Wilmington, Calif..... . 
Rayne, La 

Franklin County, Tex. . 

Ft. Stockton, Tex.. 

Kaplan and Gelsmar, Calif. 


Vermillion Parish, La........ 


Warren, Pe: . 
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Products 


Ethylene, ethylene oxide, gly- 


col and polyethylene 
Plasticizers 
Vinyl plasticizers 


Acetic acid, acetic anhydride 


and methyl ethyl ketone 
Phthalic anhydride 


Dodecylbenzene 
Polyether products 


Capacity 
100,000 tons/yr. 


Status and Remarks 
Expansion planned. 


$1.25-million expansion planned. 

Under construction. 

Remodeling planned for 1961 comple- 
tion. 

New plant is planned to be completed 
by the last quarter of 1961. 

$1.75-million plant planned. 

Planned. 





Products 

Gasoline, railroad fuel 
coke 

Refined crude oil 


Naphthalene and benzene... . 


Natural gas and LPG 


Petroleum products 
Petroleum products.... . 
Carbon black 


Carbon black 


Petroleum products. . 
Natural gas......... 
GOR arid dicen 
Natural gas........ 
Petroleum products. . 
Petroleum coke. 
Alkylate.. a 
Petroleum seadiadtn.. 
Petroleum products 
Carbon black 
Petroleum products. . 


Chemical coke. . . 
Natural gasoline 


Gasoline, LPG and sulfur 
Sweetened gasoline. 


Petroleum products. 
Natural gas. . 


Asphalt oe 
Natural gas paodante 
if. Nae 


Petroleum products......... 


Ee ane 


Asphalt products........ 
Petroleum products. . 


Heating oils. . . 

Propylene. ....... 
Gasoline and suesealathilin. 

Natural gasoline......... 

Petroleum products. 

Natural gas sooduats 

Alkylate. . 

Geseiine.... eee 

Gometines ..3 5 Mees 

Natural gasoline 

Sulfur 

Natural gasoline 


Natural gas and gas liquids. . 


Natural gasoline 


Alkylate..:.. 


and 


Capacity 


175 MM cf./day 


40,000 bbl. / 


/day 


70 MM lIb./yr. 


150 MM ef./day 


3,800 bbl. /day 
11,000 bbl. /day 
120 MM lb./yr. 
20,000 bbl. /day 


Expansion of 


100 MM ef. /day 


15 MM ef. natural 
gas/day 
500 bbl. /stream- 


140 M bbl. / 
stream-day 
5-10 MM gal./yr. 


120 MM Ib. /yr. 
400 bbl. /day 

30 MM ef. /day 
7,000 bbl. /day 

55 MM ef./day 
1,600 bbl. /day 

26,000 bbl. /day 
12,000 bbl. /day 


Status and Remarks 
Capacity has been doubled. 


Expansion planned. 

Completion date will be March 1, 1961. 
Started up by Cities Service, Atlantic 
Refining, Tidewater, Continental. 

$40-million plant planned. 

$3-million coking plant constructed. 

Continental Oil Co., Shamrock Oil & 
Gas Corp. and Witco Chemical are 
building new $2.5-million plant. 

Expansion from 45 MM lb./yr. com- 
pleted. 

On stream. 

Being expanded from 100 MM ef. /day. 

$1.6-million expansion completed. 

$3-million contract awarded. 

Light-ends unit started up. 
3- to 5-million plant planned. 

$1-million unit completed. 

Planned. 

Under construction. 

Capacity being doubled. 

Coker slated to be on stream by spring 
1961. 

January 1961 completion planned. 

On stream. 


Under construction. 
On stream. 


$50-million plant planned. 

Plant will be expanded from 400 MM 
ef./day by January 1961. 

Under construction. 

On stream. 

On stream. 

$66-million plant under construction. 

On stream. 


On stream, with $300,000 facilities. 
$1.5-million carbon monoxide boiler be- 
ing constructed to expand facilities. 

Hydrodesulfurizer on stream. 

$2-million plant on stream. 

On stream. 

Expanded from 5 MM ef./day. 

Delayed coker on stream. 

Planned. 

Construction completed. 

On stream. 

On stream. 

On stream. 

Under construction. 

On stream. 

Extraction plant will be at Kaplan; 
fractionation at Geismar; connected 
by an 85-mile pipeline. Total cost 
will be $12 million. 

Cycling plant under construction. 


November 1960 completion planned, 
$1.3 million. 
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Petroleum and Natural Gas Products—continued 


Company 


Warren Petroleum Corp 


Western Natural Ges Co......... 


Western Operations, Inc 
(Standard Oil of Calif.) 


Western Petroleum Corp......... 


Wilshire Oil Co. 


Plastics, Resins and Synthetic Fibers 


Company 


Allied Chemical Corp 
(National Aniline Div.) 

Allied Chemical Corp. 
(National Aniline Div.) 


Allied Chemical Corp............ 


(National Aniline Div.) 
Allied Chemical Corp 

(Nitrogen Div.) 
Allied Chemical Corp. 

(Semet-Solvay Div.) 
American Enka Co 
Armour Alliance Industries 
AviSun Corp. 
AviSun Corp............ ; 
B. F. Goodrich Chem. Co 
B. F. Goodrich Chem. Co 
Borden Chemical Co. 
Borden Chemical Co 
Borden Chemical Co 


Borden Chemical Co. 
Cary Chemical, Inc 


Catalin Corp. of America 


Celanese Plastics Co............. 


Celanese Corp. 
Chemstrand Corp 
Chippewa Plastics Co 
Colton Chemical Co 
(Air Reduction Co.) 


Cosden Petroleum Corp.......... 


Dawbarn Bros. Co 


Dow Badische Chemical Co...... 


Dow Chemical Co 
Dow Chemical Co 


Dow Chemical Co. 
Dow Chemical Co 
Dow Chemical Co 


El Paso Natural Gas and Rexall Odessa, Tex 


Drug & Chem. 


Goodrich-Gulf Chemicals, Inc. ... 
Goodyear Tire & Rubber Co..... 


Goodyear Tire & Rubber Co. 
Hartford Fibres Co. 


Koppers Co. and Sinclair Oil Corp. 





Products 


Butane, propane, gasoline and 
sulfur 

Petroleum products 

Petroleum products 


Location 
Fashing Field, Okla. 
Brownsville, Tex 


Honolulu, Ha. 


Petroleum products 
Butylene alkylate 


Chanute, Kan 
Santa Fe Springs, Calif. 


Capacity Status and Remarks 


75 M gal./day Under construction; also 50 tons/day 
gasoline sulfur, 
12,500 bbl. /day $2.5-million plant planned. 
Crude still and treating plants will be on 
stream by October 1960; the rest of 
the plant will be ready by mid-1962. 
Expansion completed. 
Construction completed. 





Location Products 


Chesterfield, Va 
Chesterfield, Va 
Hopewell, Va.............+. 


Orange, Tex High-density polyethylene. . . 


Tonawanda, N. Y........... Polyethylene 

Nylon yarn 

Polyurethane foam 

Polypropylene 

Polypropylene film 

Vinyl resin and compounds. . 

Vinyl resin and compounds. . 

Resins and formaldehyde... . 

Polyvinyl chloride 

Polyvinyl alcohol, acrylics, 
styrene and butadiene 

Resin and formaldehyde 


Los Angeles, Calif 
New Castle, Del. 


San Francisco, Calif......... 


Polyvinyl chloride homopol- 
ymer and copolymer resins 

Acrylic emulsions and solu- 
tions 

High-density polyethylene... 

Acrylate esters 


Flemington, N. J 


Fords, N. J 


Chippewa Falls, Wis. 
City of Industry, Calif Polyvinyl acetate resin and 
copolymer emulsion 


Big Spring, Tex............. Styrene monomer 


Nylon yarn 

Polyester film base 

Ethylene, propylene, poly- 
ethylene, linear polyethy- 
lene, polypropylene 

Houston, Tex. Vinyl chloride 

Huntington Beach, Calif... .. 


Polyester fiber 

Synthetic fiber and polypro- 
pylene 

Polyethylene 

Polycarbonate plastics 

High-density polyethylene. . . 

er and polybuta- 


Baton Rouge, La. 
Mount Vernon, Ind 
Port Neches, Tex 
Beaumont, Tex 


BOON POEs koe oes cededves 


Capacity Status and Remarks 


Plant site confirmed. 


Expansion from 20 MM Ib./yr. under 
way. 

Expansion will be completed by mid- 
1961. 

Under construction. 


80 MM Ib./yr. 

75 MM lb./yr.... 

75 MM lb./yr. 
20% expansion under way. 


Under construction. 

On stream. 

$30-million contract awarded. 
Plant completed. 


95 M tons/yr. 
$4-million plant planned. 
$2.5-million plant under construction. 


Construction under way; also 22.5 M 
tons/yr. formaldehyde. 
Expansion completed. 


25 M tons/yr 
resin 
50 MM Ib. /yr, 


10 MM bb. /yr. On stream. 

Expansion planned. 

Late 1960 completion planned. 

Plans revised to include 50% increase. 
On stream. 

Completion planned before 1961. 


50 MM Ib./yr. 
14 MM bb./yr. 
15 MM bb./yr. 


Capacity being tripled. 

Expansion under way. 

$6-million plant completed. 

On stream. 

Construction under way on 67% expan- 
sion. 

On stream. 

$12-million plant to start fall 1960. 

Part of $30-million expansion program, 
due on stream in late 1961 or early 
1962. 

Under construction. 

On stream. 


350 MM Ib./yr. Will be on stream in 1962, 


Completion set for early 1961. 
$2.5-million expapsion plan ned. 
Planned. 

Planned. 

Under construction. 


Planned. 

On stream. 

Plant will be completed by end of 1960. 
Completion scheduled for 1961. 


13 MM lb./yr. 


$1-million plant under construction. 
On stream. 

Early 1961 completion scheduled. 
$30-million plant on stream. 

Under construction. 

Late 1960 start-up planned. 

Joint subsidiary set up. 


50 MM Ib./yr.. 
40 MM Ib./yr. 


85 MM lb./yr. 
70 MM lb./yr. 
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Plastics, Resins and Synthetic Fibers— continued 


Company 


Mobay Chemical Co............ 
Mobay Chemical Co 


Monsanto Chemical Co 
Monsanto Chemical Co 
Naugatuck Chemical Co 

Nopco Chemical Co............. 
Oronite Chemical Co 


Polyvinyl Chemicals Co......... 
Raybestos-Manhattan Co 
Reichhold Chemicals, Inc... 
Spaulding Fibre Co 


Texas Eastman Co....... 

UBS Chemical Co........ 

United States Industrial Chemicals 
Co. 


Location 


New Martinsville, W. Va... . 
New Martinsville, W. Va. 


Springfield, Mass. 
Texas Gulf Coast...... 
Painesville, Ohio. .... 
Chattanooga, Tenn 
Richmond, Calif...... 


Peabody, Mass........ 
Fullerton, Calif. 
Undecided... . . 
Tonawanda, N. 


Tame. Tats. «62's ésn'ca.cae 
Cambridge, Mass 
Houston, Tex 





Capacity 
5 MM bb. /yr. 


Products 


Polycarbonate resins... . 
Tolyl diisocyanate 


Cellulose acetate sheet 
Styrene monomer... . 
Vinyl resin... 
Urethane foam 
Polybutene. . . 


Polymer emulsions... . 20 MM lb./yr. 
Fluorocarbon products...... Fe" 
Vinyl acetate monomer 
Vulcanized fiber and lami- 

nated plastics 
Polypropylene ick 
Polymer-emulsions.......... 
Polyethylene 


50 MM Ib./yr. 


Status and Remarks 


On stream. 

3,500 tons/yr. expansion scheduled in 
addition to previously announced 
3,000 tons/yr. 

2U% increase completed. 

$30-million plant planned. 

Expansion under way. 

Site purchased. 

Subsidiary of Standard Oil of Calif. is 
doubling capacity, cost $3.4 million. 

Expansion planned. 

Under construction. 

Planned. 

$1.25-million expansion planned. 


Will be completed by end of 1960. 

On stream. 

Expansion from present 100 MM lb./yr. 
planned. 





Pulp and Paper 
Company 


Anglo Southern Paper Co... .. 

Bowater Corp 

Buckeye Cellulose Corp.... “4 

Consolidated Water Power & 
Paper Co. 

Crossett Co... .. 

Crossett Co... .. 

Crown Zellerbach Corp. 

Deerfield Glassine Co....... 

Dixie Land & Timber Corp. 


Fibreboard Paper Products Corp. 
Florida Gulf Fibre Co.. .. eke 
GORA TOE OOi. ccccccciccce 
Georgia-Pacific Corp 

Grays Harbor Pulp & Paper Co.. 
Kimberly-Clark Corp............ 
Lumberton Pulp Co 

Marathon Southern Corp. 
Menasha Wooden Ware Co 
Menasha Wooden Ware Go. 
Noralyn Paper Mills, Inc 

Onlord Paget Coseseccscccoiccies 
Riegal Paper Corp 

Simpson Lee Paper Co........... 


Southwest Forest Industries, Inc.. 
St. Regis Paper Co....... 
St. Regis Paper Co. 


United States Gypsum Co....... 
Western Paper & Mfg. Co....... 


Rubber 


Location 


Texarkana, Tex......... 
Rock Hill, 8. C 

Foley, Fla. ‘ 
Wisconsin Rapids, Wis. 


Crossett, Ark 

Crossett, Ark 

St. Francisville, La.......... 
Augusta, Ga............. 
Georgia 


Antioch, Calif 

Port St. Joe, Fla....... 
Meridian, Miss... . 
Eureka, Calif. 
Hoquiam, Wash 

W. Carrollton, Ohio 


Coos Bay, Ore. 

North Bend, Ore............ 
Busche, La 

Rumford, Maine 

Atlanta, Ga 

Ripon, Calif 


Snowflake, Ariz............. 


Rhinelander, Wis 
Tacoma, Wash 

Jacksonville, Fla 
Terre Haute, Ind 


Products Capacity 


Pulp and paper.... 


Bleached ‘food jboard 
Flakeboard 

Double-coated magazine paper 
Glassine and greaseproof paper 


Pulp and paperboard....... 
Paperboard as 
Corrugated sheet........... 
Pulp and paper 

Fine and printing papers... . 
Bond and offset paper....... 


70 M tons/yr. 


Pulp and paper 
Pulp and paper 
Hardwood newsprint........ 


Bond, ledger, text, cover and 
specialty papers 
Newsprint and kraft paper... 


120 tons/day 
400 tons/day 


Bleached paper............. 
Kraft pulp and paper 
Chipboard papers 

Paper liner boards 


200 M tons/yr. 


Status and Remarks 


$60-million plant planned. 

$60-million expansion planned. 
Expansion under way. 

Expansion completion by January 1962 


On stream. 
$6-million facilities planned. 
$31-million plant on stream. 
In operation. 
Planned plant will cost $30- to $50- 
million. 
Expanded facilities under construction. 
$13.5-million plant planned. 
Planned. 
Operation planned for early 1962. 
$10-million expansion from 30 M tons/yr. 
Tripling production by late 1961. 
Will be in operation by early 1961. 
On stream. 
$5-million plant under construction. 
Under construction. 
Planned. 
$11-million expansion planned. 
$2-million plant planned. 
7-million plant under construction. 


$32.5-million facilities under construc- 
tion. 

Planned. 

$28.5-million plant for 1961 completion 

Planned. 

Under construction. 





Company 


American Biltrite Rubber Co..... 
American Rubber & Chem. Co.. . 


Armstrong Rubber Co 
B. F. Goodrich Co. 
Copolymer Rubber & Chem. Co.. 


Crown Rubber Co. 
Esso Standard Oil Co............ 


Firestone Tire & Rubber Co...... 


Location 


Hoherwald, Tenn 
Louisville, Ky. 


Hanford, Calif. 
Ft. Wayne, Ind 
Baton Rouge, La 


Fremont, Ohio 
Baton Rouge, La 


Orange, Tex 
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Products Capacity 


Woven hose and rubber 
Polybutadiene and polyiso- 30 M tons/yr. 


Foam products 
Butyl rubber 


Natural-synthetic rubber... . 


Status and Remarks 


$3-million plant planned. 
September 1961 completion planned. 


Plans made for $25-million plant. 

Planned. 

$5 million added to $3 million planned 
expansion. 

Planned. 

$16-million expansion under way. 


Under construction. 
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Rubber —continued 





Company 


Goodrich-Gulf Chemicals, Inc... . 


Goodyear Tire & Rubber Co. 
Humble Oil & Refining Co 
Seiberling Rubber Co............ 
Seiberling Rubber Co. 

Shell Chemical Co... .... 

Shell Chemical Co....... 
Texas-U. 8S. Chemical Co 


Miscellaneous 


Location 


Orange, Tex 


Topeka, Kan 

SE Tis nn ones ceee 
Barberton, Ohio 

Batesville, Ark 

Mid-West 

Torrance, Calif 

Port Neches, Tex. . 


Capacity 
25 M tons/yr. 


Products 


Polyisoprene or cis- polybuta- 
diene rubber (interchange- 
ably) 

Earthmover tires 

Butyl rubber 


80 MM lb./yr. 
40 MM lb./yr. 
Butadiene-styrene copolymer 156 M tons/yr. 


Status and Remarks 
Planned. 


$4-million expansion planned. 

Increase from 125 MM lb./yr. planned. 
Plant will cost over $8 million. 
Planned. 

Planned. 

Planned expansion. 

10% expansion under way. 





Company 


Allied Chemical Corp............ 
(General Chem. Div.) 
Allied Chemical Corp............ 
(Barrett Div.) 
American Gypsum Co. 
Arabel Mfg. Co....... elu ired 
Armour Alliance Industries. . . 
Armor-Coat Finishing Co. 
Bestwall Gypsum Co.. 
OPORTO ss evs wees ; 
Commonwealth Edison Co. 
Consolidated Edison Co.. . 
Consumers Public Power Dist... . 
Corning Glass Works........... 
Cottler Corp 


Dixon Southern Chemicals Co.... 


E. I. duPont de Nemours & Co... 

Electro Refractories & Abrasives 
Corp. 

Food Machinery & Chemical Co.. 


Food Machinery & Chemical Co.. 


Food Machinery & Chemical Co.. 

General Electric Co........ 

GRAB Cie cen es ches. 

Glidden Co 

H. K. Porter Co., Inc. 

H. K. Porter Co., Inc 

Hercules Powder Co. 

Honeymead Products Co. 

Ideal Cement Co..... 

Imperial Sugar Co 5 eS 

Kaiser Aluminum & Chemical 
Corp. 

Kaiser Gypsum Co... 

Kaiser Gypsum Co... 

Knox Glass, Inc... . . 

Los Angeles Soap Co. 

Metro-Atlantic, Inc.. 

Monsanto Chemical Co. 


National Gypsum Co.. 

Oronite Chemical Co. . . 
Owens-Illinois Glass Co... ...... 
Pittsburgh Coke & Chemical Co.. 
Polymer Industries, Inc..... a 
Southern California Edison Co.... 
Southern California Edison Co. 
Susquehanna-Western, Inc. 
Texize Chemicals, Inc.. . 

Union Carbide Nuclear Co. 


United States Gypsum Co. 


Location 
Baltimore, Md.. . 
Claymont, Del 


Albuquerque, N. M. 
Delaware, Ohio 
Alliance, Ohio... . . 
St. Paul, Minn 
Blue Rapids, Kan 
Springfield, Ore. 


Muskogee, O 
Canon City, Colo.. 


Plymouth, N. C. 


Fort Madison, Iowa 
Lackawanna, N. Y..... 


Ayden, N. C...... 
Greeley, Colo........ 


South Haven, Mich.... 
Cleveland, Ohio 


Gilbert, Minn... .. 
Mankato, Minn....... 


Wilmington, N. C........ 


Dallas-Ft. Worth, Tex....... 
Midland, Mich : 


Houston, Tex 
Jacksonville, Fla 

Forest Park, Ga. 

Los Angeles, Cal 
Simpsonville, 8. C....... 
Anniston, Ala 


Brockport, N. Y 
Boyd County, Ky 


Oxnard, Calif.......... 
Falls City, Tex......... 
Greenville, N. C 
Bishop, Cal 


Baltimore, Md 


Products 
Soil sterilants 


Capacity 


Gypsum wallboard 


Gypsum products 
Adhesives 


Nuclear power 

Nuclear power 

Nuclear power 

Uranium ore concentrates 200 tons/day 
(yellow cake) 

Industrial corn starch 


Polybutadiene coatings 
Refractories 


Insecticides, 
fungicides 
Insecticides, 


Commercial explosives 
Soybean and flaxseed products 
Cement 


Periclase and refractory Mg O 45 M tons/yr. 


Detergents - 

Dyestuffs and textile chemicals 

Parathion and methyl para- 
thion insecticides 

Gypsum products 

Detergent polymers. .. 

Glass containers........ 

Activated carbon 

Adhesives 

Nuclear power 

Fresh water 


Textile chemicals. . . 

Tungsten and ammonium 
paratungstate 

Gypsum products. 


Status and Remarks 
Facilities planned. 
Planned. 


Planned. 

Under construction. 

On stream, 

$1.5 million construction planned. 

Under construction. 

$1-million plant now being designed. 

In operation. 

Under construction. 

Under construction. 

Doubling size of present plant. 

Expansion from 50 tons/day now on 
stream. 

Joint subsidiary erecting $8-million 
plant. 

Planned. 

$550,000 budgeted for 3-year expansion- 


On stream. 
On stream. 


On stream. 

Construction soon; $1.7-million project. 
Under construction. 

$2-million plant under construction. 
$2-million plant will be constructed. 
$2-million plant will be constructed. 
On stream. 

On stream. 

Under construction. 

On stream. 

On stream. 


Planned. 

Planned. 

Will be completed by the end of 1960- 
$1-million plant completed. 

Planned. 

Expansion under way. 


On stream, 

On stream. 

Planned. 

$4-million plant planned. 

Construction begun on $500,000 facilities. 
$70-million plant planned. 

On stream. 

$2.5-million plant under construction. 
Capacity being doubled. 

Completed. 


Planned. 
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SYSTEMS ENGINEERING, PART 9 


Control Design 


With operational calculus and the transfer function, 
control systems can be fitted to the linear process. 


THEODORE J. WILLIAMS, Monsanto Chemical Co. 


Now that we have outlined some basic methods for 
study of system stability and control characteristics,* 
let’s turn to some mathematics that will help in under- 
standing these methods. We are concerned here with 
linear system analysis only (see Part 8). 

Consider that part of the system of Fig. 1 bounded 
by A and B. Assuming perfect mixing in the kettle 
and a feed of pure component 1, what happens when a 
sudden feed-composition change occurs? 

If in this step-function change, pure component 2 
is fed to the kettle at the same rate as component 1 
was before, the graph of Fig. 1 describes the composi- 
tion change with time. At A, mole fraction of com- 
ponent 2 changes “instantaneously” from 0 to 1.0 at 
time zero. 

The composition at point B is 


dzp/dt = (F/C) (ra — rz) (1) 


where F is flow rate into kettle, C is kettle capacity and 
subscripts show point of composition x. Rearranging 


dxg/dt + (F/C) zp = (F/C) ra (2) 


* Based on the 1959 Schoch Lecture at the University of Texas, 
the series has appeared in Chemical Engineering, Feb. 8, 1960, 
RP. 121-6; Mar. 7, pp. 131-6; Apr. 4, pp. 139-44; May 2, pp. 121-6; 

ay 30, pp. 97-102; June 27, pp. 113-118; July 25, pp. 119-124; 
Aug. 22, pp. 127-132. 
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For a linear equation, it’s possible to introduce an 
operator, p =: d/dt, that permits algebraic manipula- 
tion of the differential equation. Substituting p in Eq. 
(2), 

pip + (F/C) xe = (F/C) ra 
xelp + (F/C)] = ra (F/C) 
te = ta(F/C)/[p + (F/C)) 
tp = ta/[p(C/F) + 1] 
rp/ta = 1/[p(C/F) + 1) 
And substituting +, = C/F, we can simplify to 
tp/xa = 1/(np + 1) (3) 

Eq. (3), the equation of a single-capacity system, 
contains a first-order transfer function—the term on 
the right-hand side. In the term 7, is the time constant 
of mixing in the kettle and has units of time equivalent 
to those used in expressing flow rate into and out of 
the kettle. 

Many dynamic processes in engineering can be con- 
sidered single-capacity systems, expressible as first- 
order transfer functions. Common consideration here 
is that each has only one “place” for storage of ma- 


terial within the system. 
When Eq. (1) is solved by classical means,’ 
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0 Time t 
System of mixing kettles shows effect of step change in 
composition. Differential equations describing system 
yield transfer functions.—(Fig. 1) 


rgp= (i - e~Yr) x4 (4) 


which when plotted gives the point B composition curve 
of Fig. 1. If t = 7, x, = 0.6232,. When the output 
variable (in this case, z,) has undergone a fraction 
of change equal to 62.3% of the total change imposed 
on the input variable (here, z,), that elapsed time from 
time zero equals the time constant 7,, And when t = 
4r,, X» = 0.98x2,; after lapse of four time constants, 
the output variable has nearly reached its final value. 

Anyone can verify for himself that these time con- 
siderations hold, even if the step change is less than 
the full range of the input variable. Thus 


Azg = 0.623 Ara, in time +r 
Arp = 0.98 Aru, in time 4r 


Describing Multiple-Capacity Systems 


If we consider the two-kettle system bounded by A 
and C of Fig. 1, a higher-order transfer function is 
needed. By analogy to Eq. (3), 

tc/tB = 1/(r2 p +1) 
which multiplied by Eq. (3) yields 
to/ta = 1/(n p + 1) (r2 p + 1) (5) 

Eq. (5) is a second-order transfer function. To 
encompass the entire four-kettle system, output com- 
position z, is related to input composition 2, by 


te/ta=1Af(np+U(npt+)(npt+i(mnp+1) ©) 
which, with all 7’s equal, is 


rg/ta = 1/(rp + 1) (7) 


Composition curves of these higher-order expres- 
sions appear in Fig. 1. As here, many second- and 
higher-order transfer functions are combinations of 
several first-order systems. But it’s also possible to 
have such higher-order transfer functions that can- 
not be factored completely into simple first-order ex- 
pressions. For example, 


tn/ta = 1/p"?" (np +1) (npt+1)... (8) 
and 
tv/ta = 1/p(npt+1) (re? p? + bp +1)... (9) 


where 6 > 2. 

Many hydraulic and pneumatic devices can be rep- 
resented by Eq. (9). Such expressions, hard to evalu- 
ate by ordinary mathematical techniques, are often 
assumed to fall into the categories of Eqs. (7) or (8). 

Like the first-order transfer function, all these 
multiple-capacity system equations can be derived by 

1. Writing the differential equation of the process. 

2. Substituting operator p for each d/dt in the 
equation (or p* for d*/dt’, etc.). 

3. Solving for ratio of output variable to input vari- 
able. 

4. Factoring the resulting expression. 

These various expressions we’ve discussed are also 
called exponential-time delays; the first-order transfer 
function is sometimes called a simple time delay. True- 
time delay is the time required for a “particle” of 
liquid to pass from one point to another in a long pipe 
or in equipment in which it’s assumed that no mixing 
occurs. 

An example of true-time delay is that of plug flow 
in a long pipe or condenser. Although this is seem- 
ingly a simple concept, true-time delay is hard to ex- 
press mathematically. By operational calculus 


tp =e Po xy (10) 


Derivation of this expression is found in discussion of 
the real-translation theorem in standard texts on oper- 
ational calculus or the Laplace transformation.” * 

Although the true-time delay is important in de- 
scribing process dynamics of most chemical plants, its 
inclusion practically prohibits solution by classical 
methods. Electronic analog computation, however, can 
readily handle it. In any case, actual plant processes 
normally combine exponential- and true-time delays 
(Fig. 2). In this case, composition at B is 


tp = 6-99 x4/(rp + 1) (11) 


Controller Action by Transfer Function 


The purpose of a controller is to apply a restoring 
disturbance to the process operation to correct an orig- 
inal disturbance that threw the process off specifica- 
tion. Three controller “modes”-—applied singly or in 
combinatfon—are commonly used to make error cor- 
rections: proportional, derivative (rate, preact) and 
integral (automatic-reset). 

In proportional control, the correction applied is 
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Time t 
Combining ideal characteristics of true-time delay and 
a mixing chamber, simulation of process time delay in 
pipeline approaches reality.—(Fig. 2) 


equal to a constant multiplied by the original error. 
For example, the required change in distillate-takeoff 
rate from a column might be some constant multiplied 
by the error in sampled plate temperature. 


AD = KE (T) (12) 
where E(7) = T, — T., Ta being desired (setpoint) 
plate temperature and 7, actual plate temperature. 

Proportional control can’t completely correct an un- 
balance in takeoff rate because some error—the steady- 
state error—must be present for AD to have a value. 
Too small a value of the proportional constant K re- 
sults in excessive, steady-state error; too large a value 
results in instability or repeated overcorrection of the 
controlled variable. One value, or small range of values, 
of K gives optimum correction in the control loop. 

In proportional control, the proportional band, or 
throttling rane, is the range of values of the con- 
trolled variable (the distillate takeoff rate) that cor- 
responds to the complete operating range of the final 
control element (the distillate takeoff valve). Defined 
as a percentage, a proportional band of 100% is 
equivalent roughly to a proportional constant of 1; a 
proportional band of 10% is equivalent to a propor- 
tional constant of 10, etc. 

In derivative control, the correction applied is equal 
to a constant multiplied by the derivative of the meas- 


ured-variable error. For the distillate-takeoff-rate loop, 
A D = K’'dE (T)/dt (13) 


Derivative control detects change in output furction 
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value and applies a large correction while the error is 
forming, but for two reasons it’s never used alone, 
only in combination with other modes. It can correct 
only changing error; a large, steady error generates 
no correction because its derivative is zero. 

It’s also difficult to accurately evaluate the deriva- 
tive of a physical process because of “noise” effects. 
Environmental and instrumental variations—mostly 
of short. duration—cumulatively affect the measured 
output variable. These noise signals have large, 
rapidly varying derivatives. 

In integral control, the correction applied is equal 
to a constant multiplied by the time integral of the 
error. 


(14) 


‘ 
AD = K" f E(T) dt 
0 


In operational calculus, 1/p=fdt, so that 
AD = K" E(T)/p 


Integral control eliminates all error because cor- 
rection is integrated to increasingly large values as 
long as error is present. Although this means no 
steady-state error, if output variable magnitude should 
change so that the error changes sign, the accumulated 
correction is integrated out before proper correction 
can be applied. Alone, therefore, integral control is 
quite sluggish, easily overcorrecting to produce oscil- 
latory system response. 

Reset rate, a term sometimes used for the integral 
constant K”, is the number of times per minute that 
full travel of the final control element can be caused by 
the maximum allowable error of the output. With 
time based upon the second, a reset rate of 1 corres- 
ponds to an integral constant of 1/60 or 0.0167. The 
integral mode of control is sometimes called propor- 
tional speed floating. 

For theoretical correction using all three modes, 
Eqs. (12)-(14) can be combined to produce, in opera- 
tional calculus notation. 


ADwetat = KE (T) + K’ pE (T) + K” E (T)/p 


But in practice, no instrument can produce the ideal 
derivative and integral terms. 

The actual function developed by the controller only 
approximates true derivatives or true integral action. 
For an actual derivative controller 


AD = k’a (rp + 1) E(T)/(ra p + 1) 


(15) 


(16) 


Explanation of controller action and use of the Bode 
diagram for plotting control loop characteristics eon- 
cludes on p. 186. An example of a simple linear system 
design is found on pp. 184-5. 
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To design a control system: 


¢Determine transfer functions and associated 
time constants of all process units. 

Draw the Bode diagram of the system without 
controller. 

¢ On the Bode diagram, add various amounts of the 
three control modes to obtain best final control. 

Let’s assume that the process of Fig. 3 is used to 
enrich a two-component mixture, lean in component 2, 
to a uniform level. Sampling (measuring the output 
variable) is at point C, and correction of the value of 
x, is by varying component-2 flow rate. 

The process, described by Eq. (5) is a system with 
two time constants—the capacities of the two kettles 
in series. Flow of fluid in the 1-in. wrought-iron pipe 
used in the system is F=0.045 gal./sec. Since each 
kettle has a capacity of 45 gal., the time constant for 
each is 


r = C/F = 45/0.045 = 1,000 sec. 


And since 100 ft. of pipe is used, true-time delay at the 
superficial velocity of 1 ft./sec. is 


G = 100/1 = 100 sec. 


Elements of the instrumentation part of the control 
loop—sampler, instrument lines and valve—also have 
time constants, but since they are usually only a few 
seconds, we’ll neglect them. If a transfer function has 
a time constant whose value is less than one-tenth of 
that of the largest process time constant, its effect on 
the process can be ignored. 

Fig. 4 is the Bode diagram of the system of Fig. 3 


Simple, linear process below (Fig. 3) has characteristics 
shown in Bode plot (Fig. 4) at right. On next page, Figs. 
5, 6 and 7 (left-to-right) show application of derivative, 
integral and derivative plus integral to controller. Propor- 
tional response is present for all three cases shown at right. 
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without controller action. Phase shift w of the true- 
time delay G of the process pipe is 57.3. Total process 
phase shift on the diagram is sum of this plus kettle 
phase shifts. True-time delay doesn’t affect magnitude 
ratio, so total process magnitude ratio is that of the 
kettles. 

If there were no true-time delay from the pipe, this ‘ 
system would be stable under most conditions. (System 
phase shift must exceed 180° at M > 1.0 for instability 
to occur.) Because of the low magnitude ratios and 
large time constants, however, it would be a sluggish 
system with large errors. 


Add Proportional and Derivative Modes 


One way to cut large error is to add proportional 
control, which increases magnitude ratio but doesn’t 
affect phase shift. Here, the maximum proportional 
gain constant K,,.. is 19.8 when sustained oscillation 
occurs (at ¥ = 180°). Since oscillations are very un- 
desirable, some control engineers use a minimum phase 
margin of at least 45° (i.e., ¥ = 185°) whenever M> 
1.0. This limits allowable proportional gain K, 
(= K,,.:/gain margin) to 4.25, which provides a gain 
margin (maximum additional gain) of 4.66 at / = 180°. 

A derivative controller can generate the following 
relation between the change in makeup flow rate and 


the error. 
AF,/E (x) = k’a (rep + 1)/(te ap + 1) (18) 


To describe completely the system recovery from the 
detected error,‘ 


Atec/E (x) = (Arc/Axa) [AF2/E (x)] (Ava/AF 2) (19) 


..- Asymptote 
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Log magnitude ratio, M 


Phase shift, degrees 


+ 
~m 
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which can be completed by making substitutions from 
eqs. 5 and 18 in the first two factors of the right-hand 
side. For the third factor, 


Ar,4/AF, = M’ 


where M’ is a constant. For linearity, Av, must be 
small, and to keep +’s unchanged, AF, must remain 
small (thus avoiding significant change in F’). 

If we properly choose the derivative controller ele- 
ment so that r, = 7, then Eq. (19) finally becomes 


to/E (x) = Mk’ a/(r- ap + 1) (np + 1) (21) 


and since a << 1.0, the composite time constant 7,a is 
in effect a kettle of much less capacity than kettle 2. 
Controller action, then, greatly speeds up system re- 
sponse. With proper combination of ideal derivative 
plus proportional control, one system capacity would 
be completely eliminated. Derivative control also per- 
mits a larger proportional constant to be used than 
with proportional control alone. 

If, in Eq. (18), we let +r, = 258 sec. and a = 0.1, 
then Fig. 5 shows the effect of derivative action. (In 
Eq. (18), k’a is absorbed in the proportional constant.) 
By decreasing phase shift at higher frequencies, allow- 
able gain is increased to 8.9—-greater by a factor of 
two than proportional control alone. 

If +r, had been 1,000 sec. rather than 258 sec., the 
effect of derivative controller action would be to re- 
place one kettle with another of one-tenth its capacity. 
The larger time constant wouldn’t have allowed as 
large an increase in proportional gain, but the smaller 
time constant still essentially eliminates the kettle’s 
capacity effect. 


(20) 


Magnitude ratio, 
derivative network 





Using Integral Mode of Control 


We can also derive the system’s ability to recover 
from error for integral control: 


Mk" /(re BP +1) (rn p+ DY (22) 


if again proper choice of 7, is made. Here, since B 
>> 1.0, the composite time constant 7.8 is in effect 
a kettle of much greater capacity than kettle 2. Con- 
troller action causes sluggish system response with in- 
creased chance of overshoot and oscillation. An ideal 
or near-ideal system will show the same effects, though 
to lesser degree. 

If, in Eq. (22), we let r, = 3,180 sec. and 8 = 10, 
then Fig. 6 shows the effect of integral action. Pro- 
portional gain is increased to 31.5 but only at very 
low frequencies. At higher frequencies, effective gain 
is cut because of the 10:1 magnitude ratio decrease 
inherent in integral control; response is sluggish. 

With all three modes of control combined—using the 
previously chosen derivative and integral networks— 
allowable proportional gain increases to 75.5. Fig. 7 
shows the three-mode control effect. 

Remember these points in choosing a control system: 

e Keep an adequate phase margin. 

e With derivative and integral actions, both r, and 
a (or 8) can be varied at will. 

¢ The best control allows the highest proportional 
gain, provided necessary derivative action to speed up 
system response and necessary integral action to elimi- 
nate steady-state error are also present. Choose the 
instrument with characteristics closest to those de- 
termined as optimum in the theoretical analysis. 
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-3 -2 -1 0 { 2 
Log imposed frequency, w, in radians / sec. 


Bode diagram for first-order transfer function shows effect 
of increasing the time constant. This characteristic sim- 
plifies contro! design.—(Fig. 8) 


Log imposed frequency w, in radians /sec. 


Transfer function of two processes connected in series is 
product of those of each process. Frequency response fol- 
lows easily on Bode plot.—(Fig. 9) 
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(Continued from page 183) 


and for small a and ; this is a combination of propor- 
tional plus pure derivative control. An actual integral 
controller might be* 


AD = k" (rp + 1) E(T)/(r8 p + 1) (17) 


in which for large values of £, the expression is a com- 
bination of proportional and pure integral control. 


Using the Bode Diagram 


For a typical first-order transfer function, Eq. (3), 
several characteristics of Bode plotting help us con- 
struct the frequency response (Fig. 8) : 

1. The tangent to the magnitude curve dropoff inter- 
sects M=1.0 at frequency (in rad./sec.) #=1/r. Slope 
of this line (—1) is such that the magnitude ratio 
decreases an order-of-magnitude for each tenfold fre- 
quency increase. 

2. The phase angle curve, which becomes asymptotic 
to the 90° lag at higher frequencies, moves across the 
graph as process time constant decreases. The 45° lag 
point coincides with the “breakpoint” frequency, 1/r. 

Provided the system remains linear, the transfer 
function of two processes connected in series is the 
algebraic product of the transfer functions of the in- 
dividual processes, as in Eq. (5). Since this multipli- 
cation is equivalent to addition in logarithms, fre- 
quency response of Eq. (5) is obtained easily by 
plotting curves for each process and then summing 
them at various frequencies for total response. Fig. 9 
shows this in black for r,=7, and in white for 7,47. 

For the case of equal time constants, slope of the 
tangent to the magnitude ratio dropoff is twice that 
for a single first-order transfer function of Fig. 8. 
For the case of unequal time constants, the double- 
valued slope occurs only at frequencies higher than 
w=1/r.. Final phase lag for the two-capacity system, 
twice that for a single-capacity system, is 180°. 

For complex systems of nth-order, additional multi- 
ples are added to slope of the tangent line at the point 
where »=1/r,. Each would increase final phase lag 
by 90°. 

We have only touched on the simplest systems and 
design methods in this discussion. To stimulate further 
reading and study, we will later survey literature in 
the field of process dynamics and control. 
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How to Select Pressure-Vessel Size 


Here is a practical 
approach to help you 
size pressure vessels 
for economical 
dimensions or to get 
the optimum size fora 
vessel having 


minimum surface area. 


RAYMOND R. MACCARY 
Mallet & Co., Ine. 


Process engineers must frequently 
select the size of pressure vessels 
and storage tanks to meet process 
requirements. In an attempt to 
generalize the cost factors involved 
in the fabrication of pressure ves- 
sels, several diameter-length rela- 
tionships have been proposed for 
sizing of the vessel to minimize 
cost.* These relationships are ap- 
plicable to a range of vessel sizes 
but their use is limited because of 
the numerous factors that enter 
into the cost analysis in the manu- 
facture of the vessels. 

Although, numerous combina- 
tions of diameter and length of 
vessel are possible for a required 
volume, a thorough analysis in siz- 
ing a vessel is generally too time 
consuming and requires the use of 
extensive pricing data as well as 
knowledge of the fabricator’s manu- 
facturing facilities. 

Fabricators are usually requested 
to manufacture the vessels in ac- 
cord with the originally specified 
sizes. Hence, any attempts to resize 
the vessels for cost considerations 
are not practical after process 
schemes have crystallized. 

Many vessels are sized on the 
basis of mass velocities or kinetics, 
fluid mixing and heat exchange re- 
quiring specific internal construc- 
tion. However, the majority of ves- 
sels require only the containment 
of fluids under definite pressure and 
temperature conditions to satisfy 
process functions. 

To size such vessels, the chart of 
Fig. 1 is presented as a guide to 
the selection of the vessel dimen- 
sions. The proportions selected will 
approximate the economical size 
within a range of reasonable di- 
mensions, The chemical engineer 
may then depend on the vessel de- 
signer to work out the details. 

Although the vessels sized by the 
use of Fig. 1 may not produce the 
most economical dimensions in all 
cases, such sizing by the chemical 


* Brownell, L. E. 
“Process Equipment Design,” pp. 
Wiley, New York, 1959. 


and E. H. Young, 
80-81, 
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engineer can usually be justified 
without a detailed cost investiga- 
tion where each individual vessel 
in the process requires different 
volumes and the number of vessels 
of the same size are few in number. 

Among the many factors that 
govern the fabrication cost of pres- 
sure vessels, the selection of the 
size and the number of plates used 
to form the cylindrical section of 
the vessel contributes significantly 
to the over-all cost. Each plate 
must be squared, its edges machined 
for welding, rolled to correct cylin- 
drical form and fitted and assembled 
to its adjacent shell section and 
head before welding can be started. 

Welding entails mechanical ro- 
tation of the vessel for each circum- 
ferential joint made. Inspection of 
the welds and radiographic exami- 
nation of the joints for vessels com- 
plying with the rules of the ASME 
Unfired Pressure Vessel Code are 
necessary additional costs that will 
vary with the lineal feet of welded 
joint in a vessel. 

Ideally, a vessel having only two 
circumferential joints for attach- 
ing the heads to the cylindrical 
shell and one longitudinal joint for 
the cylindrical shell would require 
the minimum lineal feet of joints 
to produce the finished vessel. The 
work necessary to prepare the plate 
edges, to assemble and weld and 
to inspect the finished joints would 
be reduced to a minimum. 

Unfortunately, not all vessel shell 
sections can be fabricated from a 
single plate because of the width 
limitations of mill suppliers and 
rolling capacities of the vessel 
fabricator’s equipment. The usual 
practice is to select several plates 
and join each shell course of plate 
to form the cylindrical section of 
the vessel. Plates of heavier thick- 
nesses generally require a reduc- 
tion in width of plate to permit 
rolling to cylindrical form. Hence, 
the reduction in plate width in- 
creases the number of courses re- 
quired for the vessel shell. 

Investigation of a wide range of 
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pressure vessels has shown that 
vessel sizes having the proportions 
based on the ideal vessel, with two 
circumferential joints and one 
longitudinal joint, have the mini- 
mum lineal feet of welding and 
produce vessels of economical cost. 
Vessels of such proportions, but 
having several shell courses within 
plate-width limitations, show that 
the lineal feet of welding ap- 
proached the minimum when com- 
pared with vessels of different 
length-diameter ratios. Exceptions 
were encountered only in those 
cases where available plate-width 
combinations permitted a _ reduc- 
tion in the number of shell courses. 


Find Minimum Dimensions 


To determine the diameter-length 
proportion of a vessel that will have 
a minimum lineal feet of welding 
joints, a simple mathematical ap- 
proach offers a convenient solution. 

A vessel with flanged-only heads 
will have a volume of: 

V = rD*L/4 (1) 
and neglecting, for practical rea- 
sons, the straight flange of each 
head, the lineal feet of welding 
joint are expressed by: 

lL, = 2eD +L (2) 

Differentiating Eqs. (1) and (2) 
with respect to diameter D, with 
volume V held constant and l, 
equated to zero to obtain the mini- 
mum, we get the expression: 

L =-rxD (3) 

Then, by substitution: 

D = 0.74(V)"8 (4) 
L = 2.325(V)* (5) 


Similarly, relations are obtained 
for vessels with other commonly 
available vessel heads. 

Fig. 2 is a plot of Eqs. (1) and 
(2) to show graphically the varia- 
tion of lineal feet of weld joint in 
vessels having volumes of 10, 100 
and 1,000 cu. ft. Vessels of diameter 
below the minimum point on each 
curve have slender proportions re- 
quiring a considerable number of 
shell courses, although the plate 
thickness is reduced for a given 
pressure. Vessels of diameter above 
the minimum point on each curve 
are shorter in length, which may 
permit the use of a lesser number 
of shell plates. However, in many 
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Select economical dimensions for given capacity—Fig. 1 
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Compare length of weld joint for ideal vessel—Fig. 2 
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instances, the added thickness as re- 
quired for pressure dictates a re- 
duction in plate width to fall within 
the rolling capacities of the fabri- 
cator’s equipment. 

To simplify sizing of the pressure 
vessel, Fig. 1 may be used directly 
to obtain the vessel dimensions in 
ft. for a required volume V in cu. 
ft. Then, the vessel designer need 
only select that combination of shell 
plates that will give the minimum 
number of shell courses within the 
limits of available plate widths for 
the required material of construc- 
tion, and also within the rolling 
capacities of the fabricator’s equip- 
ment. 


Example Illustrates Method 


Find the dimensions of a vessel 
having ellipsoidal heads and a ca- 
pacity of 1,000 cu. ft. From Fig. 
1, we find the required diameter 
and length to give the optimum ves- 
sel dimensions. For this problem, 
D is 7.54 ft. and L is 19.9 ft. 

Rounding the diameter to the 
standard available head size and 
utilizing the available plate width 
to the nearest half-foot for the 
shell length gives D as 7.5 ft. and L 
as 20 ft. 

The table on p. 190 gives the 
commonly used combinations for the 
7.5-ft. diameter that are practical, 
depending on plate widths that must 
be used, to fall within the limits of 
mill sizes and the vessel fabricator’s 
rolls. The straight flange dimen- 
sion of each head is disregarded 
since each shell course requires 
plate-edge preparation and a length 
dimension adjustment is generally 
made on one shell course to meet 
over-all length requirement. 

A comparison of both smaller 
and larger diameter vessels than the 
size selected is also given in the 
table for vessels with a volumetric 
capacity of 1,000 cu. ft. The table 
lists the lineal feet of weld for only 
the 10-ft.-wide plates in diameters 
other than 7.5 ft. For other plate 
widths, the lineal feet of weld must 
be calculated for the corresponding 
vessel diameter. 

Several diameter-length combina- 
tions, other than the 7.5-ft. selected, 
may indicate lesser lineal feet of 
weld joint for various plate widths. 
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It is permissible to vary the selected 
diameter slightly from the results 
of Fig. 1 when necessary without 
significantly affecting the cost of 
the vessel. Therefore, the selection 
of the vessel size from Fig. 1 can 
serve as the initial size determina- 
tion. An adjustment of the di- 
ameter-length dimensions can then 
be made to take advantage of vari- 
ous plate-width combinations. 

It is well to bear in mind that 
the diameter adjustment should not 
be increased excessively because the 
added cost of welding the greater 
thickness required for the shell 
plates will more than offset the re- 
duction in cost for the compara- 
tively fewer feet of welding joint 
on a larger-diameter vessel. Only a 
detailed cost analysis by the vessel 
designer working with the vessel 
fabrication shop can establish the 
vessel size for minimum cost. Simi- 
larly, a smaller vessel diameter may 
be considered only if the reduction 
of shell-plate thickness will effect 
sufficient economies to offset the 
added work of the increased lineal 
feet of weld joint. 

Any attempt to simplify the siz- 


ing of pressure vessels is, at best, 
a compromise and can only serve 
to make the chemical engineer 
aware of the many factors involved. 


How to Find Minium Surface 


In many process applications, 
most desirable is the use of a vessel 
that has dimensions such that the 
surface area approaches a minimum 
for a given volume. 

The design chart given in Fig. 3 
simplifies the selection of dimen- 
sions of vessels whose volume 
ranges between 10 and 1,000 cu. ft., 
and where the surface area should 
be a minimum. Engineers recog- 
nize that the vessel constructed of 
two hemispherical heads to form 
a sphere provides the minimum sur- 
face for a given volume and pres- 
sure requirement. Such vessels do 
not always offer the most economi- 
cal shape for moderate pressure ap- 
plications when fabricator costs are 
considered. Cylindrical vessels with 
readily available formed heads are 
simpler to construct and yield sig- 
nificant economies in many in- 
stances. 

Cylindrical vessels with flanged- 


Find optimum vessel size for minimum surface area—Fig. 3 





7 ge 


A 12 





u= 125 


Sy rr 








i! 
10 








Head shape factors, F,, 


= 








Hemispherical 1.000 














0.980 
0.952 


Ellipsoidal 
Torispherical 











Flanged-only 0.874 

















(Multiply by head shape factor 


A“ 











Vessel length L, ft 








+ 
4 


w 


a 





Lind 
a 


| 





~ 


Vessel diameter 0/F., ft. 


y 
va 
“4 a Pod 













































































“10 15 202530 40 50 


100 150 200250300400 500 1000 


Vessel volume V, cu. ft. 


1960 





VESSEL SIZE... 


Compare length of joints for various vessel proportions* 
Shell Course 


Diameter, Length, 
Ft. Ft. 


SoUOUUAUNUuAUNoDduUud 


28 
24 
20 
20 
20 
20 
20 
20 
17 
15 
13 


Plate Width, 


Weld Joint, 
Lineal, Ft. 


Number of 
Courses 


4 


NNN 2&2 WDWAN WW 


*Data in table are for 1,000-cu.ft. vessel with ellipsoidal heads. 


only heads are limited to very low 
pressure applications or storage of 
fluids. However, vessels with either 
ellipsoidal or torispherical heads are 
suitable for pressure applications 
and may be considered substitutes 
for spherical vessels. 

Vessels designed for minimum 
surface area should be considered 
in the following applications, not 
only when cost may be a consider- 
ation but also for other process ad- 
vantages: 

1. Storage Vessels. For those 
vessels where the thickness of the 
shell and heads is not governed by 
pressure or temperature considera- 
tions, a vessel designed for mini- 
mum surface area with minimum 
practical plate thickness will require 
the least plate material for its con- 
struction. Such vessels of carbon 
steel construction may or may not 
be the most economical since cost 
of material alone is not the con- 
trolling factor. 

However, whenever expensive 
corrosion resisting steel alloys, 
carbon steels with corrosion resist- 
ing cladding and nonferrous alloys 
are required, material costs rep- 
resent a significant percentage of 
the total cost of the fabricated ves- 
sel. The quantity of material used, 
particularly where a number of 
vessels are required, justifies the 
design of vessels with minimum 
surface area. The costs per sq. ft. 
of such materials vary approxi- 
mately as the thickness, partic- 
ularly for the lower gages of plate 
thickness. Extra charges depending 
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on size of plate order affect these 
unit costs and do not permit price 
generalizations for all applications. 

2. Insulated Vessels. In many ap- 
plications, vessels must contain 
liquids at elevated temperatures or 
temperatures below ambient condi- 
tions and, in the field of cryogenics, 
extremely low temperatures. To 
reduce the heat loss or gain, insula- 
tion is necessary, which contributes 
not only to initial cost of installa- 
tion but also effects savings dur- 
ing process operations. Vessels with 
minimum surface area will, there- 
fore, present less area from which 
heat is lost or gained, and will re- 
quire the minimum quantity of 
insulating material. 

Cases often arise where the use 
of vessels with minimum surface 
area, although not the most eco- 
nomical from initial fabricated cost 
standpoint, will show savings as a 
result of reduced heat transmission 
losses. Where thickness require- 
ments of insulation may vary some- 
what with diameter of vessel, in- 
sulation cost comparisons become 
an obvious necessity for vessels of 
proportions other than those of 
minimum surface area. 

3. Agitated Reactor Vessels. Mix- 
ers are often applied to pressure 
vessels to produce turbulence of 
reactants and increase rates of re- 
action. A desirable vessel propor- 
tion is one in which the principal 
flow patterns induced by the mixing 
impellers will provide lateral and 
vertical flow currents extending 
equally to all portions of the con- 


tents. Since vessels designed with 
minimum surface area confine the 
contents within a mass approach- 
ing the configuration of a spherical 
vessel, the physical boundary condi- 
tions are conducive to good mixing 
operations. In such applications, 
the depth of the vessel should be in- 
creased by the desired head-space 
allowance. 

Fig. 3 may be used directly to 
determine the diameter and length 
of the vessel for a required vol- 
ume. The reading of diameter on 
the left ordinate scale should be 
multiplied by the head-shape factor 
F,, corresponding to the vessel head 
form selected. The right ordinate 
scale gives the length of vessel 
based on type of head selected. 

Torispherical heads are based on 
dimensions of ASME. standard 
flanged and dished heads, while el- 
lipsoidal heads comply with manu- 
facturers’ standard dimensions, 
with the inside depth of head equal 
to one-fourth the inside head di- 
ameter. The values are obtained 
by relating directly the volume-area 
function of the vessel with different 
types of formed heads and differ- 
entiating with respect to diameter 
to ascertain the minimum values. 
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The Rate 
of 


Reaction? 


It would be much 
easier to cOmpare 
rates of different 
chemical reactions 
if it could be done 
on a single basis, 
such as the one 
proposed 

in this article. 
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WHY NOT @ EXPRESSION FOR... 


When chemical engineers try to compare rates for 
different reactions as reported in the literature of 
chemical kinetics, they face these obstacles: 

¢ Variations in mathematical maneuvers used to 
express the amount of selected reactant in the rate 
equation. 

e Variation in the choice of quantitative proper- 
ties that represent the amount of reactant present at 
any time. 

e An almost infinite variety of units and dimen- 
sions used in the literature to express the rate of a 
chemical reaction. 

In this article we have organized the factors that 
influence the form of the mathematical expression for 
the rate of a chemical reaction. Also, we hope to estab- 
lish a more usable basis for engineering comparison 
of the rates of various reactions. 

There are three major sections in this article. First, 
we offer you the opportunity of re-familiarizing your- 
self with the kinetics of reaction rate. Then, we'll sug- 
gest a possible basis for a single expression for all 
reaction rates. In support of our suggestion we offer 
three worked-out examples on p. 194. 

These examples illustrate methods of converting any 
reaction-rate expression into the suggested form. 


Definitions for Rate of Reaction 


If we restrict our discussion to homogeneous, un- 
catalyzed reactions only, reaction kinetics gives us two 
definitions for the rate of reaction. 

Rate of reaction is usually expressed as the amount 
of a selected reactant consumed, or the amount of a 
selected product formed, in the course of a chemical 
reaction per unit time. 

Let’s assume that an amount dQ of the reactant in 
question is consumed in time dt. Then, the rate of 
reaction is: 

R = —dQ/dt (1) 

The minus sign in front of the rate term simply indi- 
cates that reactant is consumed during the course of 
the reaction. If the amount of selected product formed 
is used in the rate expression, then the minus sign 
must be replaced by a plus sign. 

However, for reactions that take place in a constant- 
volume reactor, rate of reaction is commonly expressed 
as the amount of reactant consumed (or product 
formed) per unit volume per unit time. 

Therefore, if the total volume V of the reacting 
system remains constant throughout the reaction, then 
a second expression for the rate of reaction may be 
written in the following form: 

r = —dQ/Vdt 





RATE OF REACTION . 


Nomenclature 


Mass concentration. 

Molal concentration, final molal concentration, 
initial molal concentration. 

Fraction of reactant unconverted. 

A quantitative property. 

A quantitative property/unit volume. 

Fraction of reactant converted. 

Mass, initial mass, total mass. 

Molecular weight. 

Ratio Q/S; ratio Xo/S 

Number of moles of selected reactant. 

Final number of moles; total number of moles. 
Both represent initial number of moles. 

Partial pressure of reactant; or pressure. 
Amount of reactant present in the system, initial 
amount of reactant, amount of reactant con- 
verted. 

Rate of reaction/unit volume, see Eqs. (2) and 
(3). 

Gas constant or rate of reaction, see Eq. (1). 
Initial mole feed rate of reactant, total mole feed 
rate of reactant. 

Initial mass feed rate of reactant, total mass feed 
rate of reactant. 

A quantitative property of the reacting system. 
Time. 

Temperature. 

Volume. 





Since the quantity (Q/V) represents concentration 
C of the selected reactant, the rate of reaction at con- 
stant volume may also be defined as the change in con- 
centration of the selected reactant per unit time. 


At V = a constant, 
dC = d(Q/V) = dQ/V 


Therefore, Eq. (2) may also be written: 
r= —dC/dt (3) 


Eqs. (2) and (3) are more useful than Eq. (1). 
They eliminate the size of the reactor and supply us 
with comparable values for various reactions at similar 
conditions. 


Other Ways to Express Rate 


In textbooks and other publications that cover the 
subject of reaction kinetics, rates of reaction are ex- 
pressed quantitatively in a variety of ways. For ex- 
ample, the amount of titrant per unit of time; the 
amount of gas evolved in the course of reaction per 
unit time; the change of total pressure with time in 
gaseous reactions; the reacted or unreacted fraction 
of the original amount per unit of time. 

Such representations apparently do not follow the 
basic definition of the rate and may cause a great 
amount of confusion when a comparison of the magni- 
tude of rates for several reactions is required. 


What Causes the Difference? 
Representations of the rate of reaction that do not 


follow the basic definitions of the rate of reaction can 
come from two sources: 
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¢ Mathematical methods used to express the quan- 
tity of the selected reactant (or product). 
¢ Quantitative properties of the reactant (or prod- 
uct) by which its amount may be represented. 
Let’s look at each of these factors more closely. 


Mathematical Methods That May Be Used 


There are several methods that can be used to ex- 
press the amount of selected reactant in the reacting 
system: 

1. As the amount Q actually present at the time of 
the measurement. 

2. In terms of the unreacted fraction f of the initial 
amount Q.,. 


Since f = Q/Q., 
then Q = fQ. 

3. As the difference between the amount originally 
present Q, and the amount that has reacted from the 
start of the reaction X., or 

Q =Q. — Xe 

4. In terms of the fraction 7 of the original amount 
that has already reacted. (Fraction 7 is commonly 
referred to as the conversion or the degree of conver- 
sion. Actually the term “conversion” is more applicable 
to the quantity X,.) 


Since j = X@/Q. = (Q. — Q)/Qo, 
then Q = Q, (1 — J) 

5. In terms of the ratio x of the amount of the 
selected reactant to certain quantitative properties S 
of the reacting system (such as the total mass of the 
system) that remain constant during the course of the 
reaction. 

If, therefore, 


n = Q/S, thenQ = nS 


6. Finally, Q may be expressed in terms of the ratio 
n,, that is the ratio of the amount of the reactant in 
question that has reacted from the start of the reaction 
to the same property of the system S, as described in 
Method 5. 


Since nz = X0Q/S = (Q. — Q)/S 
then Q=Q,-—12:8 
Methods 5 and 6 are introduced by J. M. Smith in 
his text, “Chemical Engineering Kinetics,’ McGraw- 
Hill Book Co., Inc., New York (1956). 
All of the expressions described in Methods 1 
through 6 are equivalent. In differential form they 
may be written as follows: 


dQ =Q.df = —dXq = —Q.dj =Sdn=-Sdn, (4) 


Quantitative Properties Express Amount 


The quantity of the selected reactant may be rep- 
resented by a number of physical properties of the 
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reactant that are directly proportional to the amount 
of reactant present. 

For example, the amount of reactant in the reacting 
system may be expressed by its mass or number of 
moles, or by some derivative properties of these, such 
as mass or molal concentration, partial pressure, 
amount of titrant used, amount of gas evolved, etc. 

Such derivative properties usually provide a simpler 
method of measuring the amount of reactant under 
specific conditions of the reacting system. 

Consequently, each term of Eq. (4) may be expanded 
into a set of equations, the number of which will 
depend upon the number of quantitative properties of 
the reactant used to represent its amount Q, at the 
start of the reaction and Q at some time during the 
reaction. 


Let’s Have a Closer Look 


Let’s have a closer look at these properties. They 
can be arranged into the following groups: 

1. Properties that can be used without any restric- 
tions. These are chiefly used to determine the rate of 
reaction R as defined by Eq. (1) and are the following: 

a. Number of moles N. 

b. Mass, m = MN, where M is the molecular 
weight of the selected reactant. 

c. Any physical property F that is directly propor- 
tional to the quantity of the selected reactant in the 
reaction system. This might be volume of gas evolved, 
volume of a titrant used, amount of a precipitated in- 
soluble product, change in volume of the reaction sys- 
tem, etc. 

In general, the number of moles N reacted in the 
course of reaction may be determined from: 


N =N:-—N,; =a(Ff; -—F,) (5) 


where a is a proportionality factor; and subscripts 7 
and f refer to the initial and final values, respectively. 
Factor a can usually be determined from the study 
of rezction mechanism and initial and final values of F’ 
at the conditions of the reaction. 

The following changes in Eq. (5) may occur in these 
three special cases: 

eA reaction proceeds to the end, i. e., to complete 

exhaustion of the selected reactant. 


Ny = Oand N = N; =a (F; — Fi) (5a) 


¢ Initial value of F is zero, as in the case of the 
amount of gas evolved in the course of a reaction. 
Then, 


F; =Oand N =aF, (5b) 


eIf the value of F decreases during the course of 
the reaction, then a is negative and 
(5e) 


d. Partial pressure of the reactant in gaseous re- 
actions at a known temperature and volume of the 
reacting system. Since, for a perfect gas, pV = NRT, 
then: 


N = —a(F; — Fi) =a (Fi — Fy) 
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N = (V/RT) p, or from Section c above, a = V/RT 


It becomes apparent, then, that the form dp/dt does 
not represent the rate of reaction in accordance with 
Eq. (1), but may be used only as a measure of the 
reaction progress at constant volume and temperature. 
Rate of reaction, as defined by Eq. (1) will be: 


R = —dN/dt = —(V/RT) (dp/dt) 


2. Properties used only for reactions at constant 





System properties: batch reactor 














totel mass 
of the system 


initia] mass 
of the reactant 


total number 
of moles 

in the system 
(if constant) 





S 


ae v. 
— 


= initial moles 
of the reactant 























System properties: flow reactor 
R, = total mass 
R,. = initial mass 


feed rate of 
the reactant 


aS Feet Gad EVES) oo) (ie) (a fo¥f 7 
He see 
. ‘ee feee Ry; = total mole 
e0a)] 0&0) oO en) oe ( feed te 
Kees. es con TN ON) 

we (ee ee ee Ry. = initial mole 

feed rate of 

the reactant 





193 





RATE OF REACTION . 


volume of the reacting system, as in Eqs. (2) and (3): 

a. Molal concentration, C = N/V. 

b. Mass concentration, c = m/V = CM. 

c. Any physical property G which is directly pro- 
portional to the concentration of the reactant. Ex- 
amples: volume of gas evolved per unit volume of the 
reacting system, volume of a titrant per unit volume, 
change in color, turbidity, pH, optical rotation, inten- 
sity of spectroscopic bands, electrical conductivity, 
octane number, etc. 

In general, if the reaction proceeds to the end, 


C; = b (G,; — G) 


where the proportionality factor 6 must be known from 





PROBLEM I 


The rate of a gaseous reaction at 50 C. was followed by 
plotting the fraction reacted vs. time. At a certain moment 
this rate was (0.005) (1/sec.). The initial pressure of the 
reactant in question was 400 mm. of Hg. Molecular weight 
is 40. Volume of the reactor is 40 cu. ft. 


We would like to know: 


® The recommended rate of reaction in commercial- 
scale reactors. 

® Rate of reaction R in lb. of selected reactant/hr. 

® Partial pressure drop of the selected reactant/sec., 
for the same conditions under which the rate of reaction 
was determined. 


SOLUTION 


The procedure outlined in (1) of “Methods of Conversion” 
should be followed. 


a. = dj/dt = 
dQ = —Q, dj 
b. dN = —N,dj 
ce. r= —dN/Vdt = (N./V) (dj/dt) 
No/V = po/RT 
r = (p,/RT) (dj/at) 


(400 mm.) (0.005) (1/sec.) 


(mm.) (cu. ft.) 
555 (absmoia) OR jes) em) (581.4 R.) 


= 6,2 X 10~¢ (1b.-moles) /(eu. ft.) (sec.) 
= 2.23 X 10~* (Ib.-moles) /(cu. ft.) (hr.) 


R= —dN/dt =rV 
= 2.23 107? (Ib.-moles) /(cu. ft.) (hr.) X 40cu. ft. 
= 0.89 Ib.-moles/hr. = (0.89) (40) Ib./hr. 
= 35.6 lb. /hr. 


Next, following the procedure outlined in (2.) under 
“Methods of ee 
a a pressure of the reactant is the variable. 
= (V/RT) (p) and dN = (V/RT) dp 
b. . = —dN/Vdt = —(1/RT) (dp/dt) 
r = 2.23 X 107 (Ib.-moles) /(cu. ft.) (hr.) 
—dp/dt = 2.23 X 107 (Ib.-moles) /(cu. ft.) (hr.) 
[550 (mm. of Hg) (cu. ft.)/(Ib. mole) (°*R.)] x 
(581.4 R.] 
—dp/di = 7,195 mm. Hg/hr. = 2 mm. Hg/sec. 


Note that the partial pressure is decreasing with time. 


(0.005) (1/see.) 














PROBLEM II 


The rate of a certain liquid-phase reaction is 2 gm.-moles/ 
(liter) (hr.). Determine the rate of this reaction in terms 
of the ratio: grams of the reactant converted per gram of 
the reacting system per hour, if the volume of the reactor 
is 1.5 liters, the total reacting mass is 1 kg. and the 
molecular weight of the reactant is 40. 


SOLUTION 
Follow the procedure outlined under (2.) of “Methods of 


A, Te = (mM. — m)/m, = ms/m 
i! ad N, — n.S;dN ee —Sdn,;8 =m, = 1,000 gm. 
b. = —dN/Vdt = (S vant boss 
: = 2 (gm.-moles) / (liter) (hr.) 
dn./dt = (V/S8) (liter/total gm.) (2) (40) (gm. of 
reactant) /(liter) (hr.) 


_ (1.5) (2) (40) x om. of reactant 
1,000 (gm. total) (hr.) 
dn,/dt = 0,12 (gm.)/(gm.) (hr.) 














PROBLEM III 


Hydrolysis of sugar at 30 C. in a 2.5-molar solution of 
formic acid at an initial suger concentration of 0.44 molar 
was observed by Rosanoff, Clark and Sibley by registering 
the change in optical rotary power of the solutions. Their 
results, as reported in JACS, 33, 1911 (1911), are tabulated 
below: 


Rotation 
of Light 


Time, Rotation Time, 
Hr. of Light 
0 57.90 
. 53.15 
4 48.15 
6 44.40 
8 40.50 
11 35.20 
15 28.90 
21 20.70 
27 13.70 
Determine the rate of reaction in units suggested for 
laboratory work st a time 5 hr. after the reaction starts 


SOLUTION 
Use the procedure outlined in (1.) under “Methods of 
Rotation of light is the variable. ngewe 
a, 
the rate of reaction at ¢ = 5 hr. is found to a 
light rotation/hr. ' 
ro a nila = Veal a 
b. dC = bdG;andsinceeC;=0, > 
CG — Cy = biG nlibapacrs 
‘ies 0.44 
57.90 + 1545 * (liter) ior 
b= 0:0 gm-mce)/te) (nit of rotation) 
Pig gabe ar) as 
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CATALOG F-10 

Vogt stainless and 
alloy steel materials 
are shown in their ap- 
plication to specific 
types of piping prod- 
ucts in this 432 page 
catalog. 

Write for a copy on 
your company letter- 
head. Address Dept. 
24A-FC. 
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FOR FORGED 


aa WANE Hbhibhb AAA. 727 


4 STAINLESS - 2 
COUTHTT BS AND |\\\““> 


ALLOY STEEL 


Valves, Fittings 
and Unions 


IN STOCK AND READY TO GO! 


BE SURE to consult the new Vogt Catalog 
F-10 when in need of top quality forged 
stainless and alloy steel piping products for 
severe operating conditions. 


The complete Vogt lime includes sizes and 
types to fit your process requirements with 
high resistance to corrosion, complete free- 
dom from product contamination, and long 
service life. 


HENRY VOGT MACHINE CO. 
Louisville 10, Ky. 


SALES OFFICES: 


New York, Chicago, Cleveland, Dallas, Camden, 
N.J., St. Louis, Charleston, W.Va., Cincinnati 





RATE OF REACTION . 


a previous study of the reaction under the same condi- 
tions (or determined from the initial and final data of 
the investigated reaction). 

d. At constant temperature and volume, the partial 
pressure of a gaseous reactant is proportional to its 
concentration. For a perfect gas, 

p = (N/V) RT =C RT, or C = p/RT 

Partial pressure methods are frequently used in 
kinetic statements about gaseous reactions, since the 
partia! pressure of the reactant (or product) in ques- 
tion may be easily determined by one of these methods: 

¢ Chemical methods such as absorption, reaction. 
¢ Direct measurement of the total pressure (or 
its change) during the course of the reaction. 


Properties Used in Ratios n and n, 


In the ratios n and n,, the amount of the selected 
reactant Q or X, may be represented by any property 
discussed in the sections above. However, in reactor 
calculation, only moles or mass are used. 

As for the quantitative property S of the reacting 
system, only a few may be selected. In a batch reactor 
(see drawing p. 193), m, = total mass of the system; 
m, = initial mass of the reactant; N, = total number 
of moles of the system (if constant); N, = initial 
moles of the reactant. 

In a steady-flow reactor (see drawing, p. 193), R, = 
total mass feed rate; R, = initial mass feed rate of 
the reactant; Ry, = total mole feed rate (if constant) ; 
Ry, = initial mole feed rate of the reactant. 


Suggested Expression for Reaction Rate 


We strongly recommend that in representing experi- 
mental data only Eqs. (1) through (3)—which follow 
the basic definitions of rate of reaction—be used. 

There are only three basic dimensions in the rate of 
reaction. They are: 

e Mass. 
¢ Volume. 
¢ Time. 

However, each of these basic dimensions is expressed 
in a variety of units. For mass, we find: gm., kg., lb., 
gm.-moles, kg.-moles and lb.-moles. For volume: cc., 
liters, cu. meters, gal. and cu. ft.; For time: sec., min. 
and hr. 

I suggest that, whenever possible, the rates of re- 
action in laboratory work be expressed as: 


gm.-moles/(sec.) (liter) 
On a commercial-scale, I recommend these units: 
Ib.-moles/(hr.) (cu. ft.) 
Note that, 
1 gm.-mole/(sec.) (liter) = 224.76 lb.-moles/(hr.) (cu. ft.) 


Of course, if this suggestion were to be accepted, 
all other forms of rate equations would have to be 
converted to the recomrnended forms. Conversion of 
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units will not be discussed here, but methods of con- 
verting any rate expression into the suggested form— 
and vice versa—are outlined below and in the three 
worked-out examples on p. 194. 


Methods of Conversion 


The conversions listed below are the ones most often 
encountered in reaction kinetics: 

1. Conversion of the rate of reaction in any form 
into the suggested expression. Simplest procedure is: 

a. Investigate the form of the rate expression to 
be converted. Determine the mathematical form and 
property of the selected reactant by which its amount 
is represented. 

b. Express the number of moles dN or concentra- 
tion dC of the selected reactant in the mathematical 
form and in terms of the variable used in the equa- 
tion to be converted. 

c. Write the equation in the recommended form. 
Substitute dN or dC, from (b.) above, and complete 
the numerical calculations. 

2. Conversion of the suggested form of the rate of 
reaction into any other form. In this case a reversed 
procedure of that outlined in (1.) above may be used: 

a. Express the number of moles dN or concentra- 
tion dC of the selected reactant in the mathematical 
form and in terms of a variable required by the 
problem. 

b. Substitute this value into the suggested form 
of the rate of reaction and complete the calculations. 

3. Conversion of the reaction rate per total volume 
of reactor RF into the rate per unit volume r: 

R=rvV 
provided the same units of amount of selected reactant 
and of time are used in both cases. 





L.S. KOWALCZYK is professor and chairman of chemical 
engineering at the University of Detroit. He was awarded 
the D. Sc. (Engineering) degree by Warsaw College of 
Engineering in 1985. In 1939 he left his position at the 
Research Station of the Polish State Spirit Monopoly to 
join the Polish Army. In 1944, in Normandy, he led a 
tank squadron under British command. Professor Kowal- 
czyk has authored numerous technical publications and is 
a member of many professional organizations including 
AIChE, ACS, ASEE and the Institution of Chemical 
Engineers (London). 
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low, ultimate costs 














The historic struggle between long-range economy and “low-dollar’’ first-cost is brought into 
extremely sharp focus in the competitive bidding for heat transfer equipment sales in the 
process industry . . . especially where continuous flow processes are involved. 
Recognition of al] factors contributing to the economy of such continuous, uninterrupted operations 
has become the cornerstone of Western’s appraisals and solutions. It is further reflected throughout 
the design, mechanical, thermal and rating phases of the engineering of each Western Heat Exchanger. 
Western engineers understand this “fact of life”: we must, to the best of our ability, anticipate 
the continuing expense of operation and maintenance of heat exchangers, so that such ultimate 
costs are kept at a minimum, and our exchangers operate at a profit for our customer. Otherwise, 


it is false economy indeed, regardless of the “initial cost.” 


Western Heat Exchangers are quoted for /omg-range economy, not short-sighted “low-dollars” . . . 
and a visit with a Western engineer will show you how and why. 


WESTERN’S STAKE IN YOUR FUTURE 
egg Mme 


In today’s “business arena” it is increasingly important for process 
engineers to take the full look at true economy in the production of 
chemical and petro-chemical products. Pointing to the need for such 
understanding is the next of Western's “professional-advancement” mes- 
sages, shown at right, currently seen in leading petroleum and chemical 
trade journals . . . and available in more complete detail in pamphlet 
form, upon your request. 
One of a series appearing in 
OIL & GAS JOURNAL, CHEMI- 
CAL ENGINEERING, PETRO- 
LEUM REFINER, REFINING 
; ‘ ENGINEER, CHEMICAL ENGI- 
serving the growth of the process industry WeERING PROGRESS. 


WESTERN 


WESTERN SUPPLY COMPANY 
P.O. Box 1888 — Tulsa,Oklahoma 
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“LOW FIRST-COST 
vs. LOW ULTIMATE 
COST” controversy 
demands understanding 
of economics involved 


When is a “low bid” really low? This 
perplexing question consistently faces the 
engineer charged with the responsibility 
of ordering capital process equipment 
with a wary eye towards the profitability 
of such equipment in his company’s long- 
range economy, yet, beset with the 
necessity for tightly-budgeted current 
operations. 
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You & Your Job 


Profile of a Propulsion Proposal Team 


Here’s a rundown on the significant contributions that chemical engineers 
make in successful planning of space propulsion programs. 


RAYMOND F. FREMED 
Associate Editor 


First time I met Alexander F. Giacco (pronounced ¢ 


Jocko) -was last December at the annual meeting of 
the American Rocket Society (ARS) in Washing- 
ton, D. C. 

Marty Robbins—now CE’s Western editor in San 
Francisco—and I were wandering through the lobby 
of the Sheraton Park Hotel somewhat terrified by the 
awesome astrophysical atmosphere that attaches itself 
to any ARS meeting. We were in desperate need of 
a friendly face, a kindly word. We longed for the 
more familiar companionship of cl.emical engineers, 
the stabilizing influence of earthly cnemical surround- 
ings. 

Mimeographed pink circulars had been stacked upon 
a circular (obviously) table, unobstrusively set mid- 
way between the registration desks and the entrance 
to the huge exhibition hall. The information being 
distributed without charge was a list of those employ- 
ers that were looking for additional technical per- 
sonnel to assist them in their space programs. 

Flipping through the pages, it was easily determined 
that electronic specialists would have no difficulty in 
increasing their personal fortunes. Here and there, 
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a just plain “engineer” might make out also. Before 
I decided to propel the pink pages into free-flight tra- 
jectory towards a waste receptacle, Marty grabbed 
hold of my arm. 

“Hey, Raymond,” he exploded, beating an accom- 
panying staccato on my imprisoned forearm, “it says 
here that Hercules is looking for a couple-a-hundred 
chemical engineers.” 

“What in the world do they use them for?” 

“Dunno, but what say we go upstairs and say 
hello.” 

A few moments and floors later, Austin Chappelle 
of Hercules Powder Co. was trying to locate some 
ice cubes for us. Waving the pink sheet in front of 
his nose, I challenged him with, “It says here you’re 
looking for chemical engineers. What for? What do 
you do with them? Are you a chemical engineer?” 

“No. But if you want to stick around for a few 
minutes, I’ll introduce you to Al Giacco. He is. And 
he can answer your questions.” 

“Is he a real, live chemical engineer?” 

“One of the livest.” 


Propulsion is a Chemical Reaction 


Within a few sentences, Al Giacco pierced my dis- 
guise of an applicant looking for a job and after proper 
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Director of group is chemical engineer A. F. Giacco, seated 
at far right. Other members, from left to right: W. G. 
Smith, chemical engineer; A. B. Chappelle, physics; W. H. 
Barrows, head of drafting, art, model making; W. D. Kel- 
ley, physics; J. A. Scherer, aeronautics. 


Proposal starts with a skull session. Here, Bill Kelley 
“chalk talks” for Jack Scherer and Al Giacco. 


Mountain of paper that goes into final proposal is double- 
checked by Austin Chappelle and Bill Kelley. 


og 


Completed proposal is used by Al Giacco to show Bill Smith 
possible technical tie-in with other programs. 
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introductions I convinced him of my sincere curiosity 
about the role of the chemical engineer in propulsion 
projects. 

“Combustion,” he reminded me, “is a chemical 
reaction; and propulsion is nothing but a well-planned 
combination of chemical engineering unit operations 
and unit processes. If you’d like to find out some of 
the details, why not come down to Wilmington some 
day and we’ll show you around.” 

Some day turned out to be some months later. 
However, there is special news significance in pub- 
lishing the details at this time. Recently, within a 
few weeks of each other, these important announce- 
ments were made: 

¢ Successful underwater firing of the Polaris mis- 
sile from a U. S. Navy submarine. Hercules has been 
assigned the task of developing an alternate propul- 
sion system for Polaris. 

¢The Air Force selected Hercules to produce the 
third-stage rocket engine for Minuteman interconti- 
nental ballistic missile. 

eHercules was awarded a contract to provide 
retro-rockets for lunar capsule as part of the Ranger 
program. 


The Engineering of Persuasion 


In a highly competitive field such as chemical pro- 
pulsion, each company must rely on its own experts 
to keep it in a constant growth position. 

Hercules Powder Co. has assigned this function, 
to a great extent, to the Plans & Programs Group 
of the Chemical Propulsion Division. It is through 
this group that the company puts together its best 
efforts to persuade some contracting officials or agency 
that Hercules is the most capable company in the 
United States to carry out a new propulsion project. 

Put forth as written proposals, the studies pre- 
pared by Plans & Programs represent the most crea- 
tive efforts of the company’s best engineers, manu- 
facturing personnel and top executives at many 
locations. 

This is the group that chemical engineer Al Giacco 
heads. Their primary mission: seek out the require- 
ments of a propulsion system, then coordinate the 
scientific and engineering advancements made by Her- 
cules people and incorporate this information into a 
practical working design to meet the requirements 
set forth in the contract. 

According to Giacco, a proposal is actually a com- 
pletely designed experiment. It represents the tech- 
nical approach toward resolution of the problem 
covering the details of design, fabrication, production, 
test and performance characteristics. 

The proposal must be clear, concise and accurate. 
It must present realistic schedules, mileposts, goals 
and advance a suitable management plan. It usually 
contains biographical information on the staff who 
will be assigned to complete a project should the 
contract be awarded. 

The Plans & Programs Group follows the proposal 
from conception, through design, until the contract 
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Chemical engineers at Bacchus include: J. H. Main, design 
supt.; J. E. Greer, Bacchus Works manager; and W. J. 
Rue, chemical] propulsion operations supt. 


is awarded, after whieh operating personnel super- 
vise the completion of the project. 

Each proposal is, in effect, a complete unit-operation 
and plant-design report, done before the experimental 
work is conducted. It is based on past experience, 
knowledge of the capabilities of the Hercules facili- 
ties and personnel, and a cost breakdown that is 
developed by the group. 

Also, the proposal draws on the experience and 
know-how of the best engineering minds at the five 
Hercules propulsion plants. 

In most cases, proposals are submitted in response 
to a request to “fit the advanced scientific information 
we have developed to the requirements of a particular 
missile system.” However, the group, with remark- 
able foresight and accuracy, has been able to fore- 
cast the needs of a prospective purchaser and submit 
a specific design to fill a need whether there is an 
immediate application or not. 


Group Is Small, Compact, Experienced 


The Plans & Programs Group is small and com- 
pact. It operates on the concept that study of require- 
ments and translation into detailed systems should 
be left to the experts at the various facilities. 

Guidance and supervision is provided by Plans & 
Programs where experience is the important factor. 
The years of experience represented by the group 


Test-fire Minuteman motor 


Third-stage engine for U.S. Air Force’s 
Minuteman intercontinental ballistic mis- 
sile (ICBM) is shown being test-fired at 
Hercules Powder Co. plant, Bacchus, U. 

Minuteman is a multistage solid-pro- 
pellant missile being developed by Air 
Research & Development Command and 
Strategic Air Command to attain speeds 
of more than 15,000 mph. and to carry 
a nuclear warhead over a range of 6,000 
statute miles. 

It is a system predicated on high re- 
liability, instantaneous reaction time and 
greatly reduced cost. It will be deployed 
in underground “hardened” silos and on 
railroad flatcars. 

Previously announced were the selec- 
tion of Thiokol Chemical Corp. to pro- 
duce the first-stage engine and Aerojet 
General to produce the second-stage 
engine. 

Hercules was selected for production 
of the third-stage based on the success- 
ful completion of its work in developing 
a motor incorporating several important 
advances in solid-rocket technology. 

Beeing Airplane Co, is the assembler 
and test contractor for Minuteman. 
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For engineering, for research, for business 
data processing in companies both large 
and small...The new, fully-transistorized 


RPC-4000 


ELECTRONIC COMPUTING SYSTEM 


Advanced design: fully transistorized—with important 
new computer design concepts that provide the largest 
memory, greatest problem-solving capacity and flexi- 
bility in the low- or medium-priced field. Entire system 
—computer, input-output typewriter and tape punch- 
read console—have been specially designed as a unit. 
High-speed computing ability: extra large capacity 
(8008 words) magnetic drum memory, with special 
fast access features. Computing speeds of up to 230,000 
operations per minute. Ultra high speed input-output: 
500 characters per second photoelectric punched paper 
tape reader, and 300 characters per second paper tape 
punch available as optional equipment. Easy te use: 
maximum results can be obtained by non-technical 
personnel. Users benefit from free training, continuing 
assistance, an extensive library of programs. Versatile 
command structux< s*ovides programming speed and 
flexibility. Low in cost: priced just above the small- 
scale computers, the RPC-4000 outperforms computers 
costing many times more. Economical to install and 
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another outstanding computer value 
...marketed by Royal MCBee Corporation 


operate: no site preparation, air-conditioning or special 
maintenance required. Plugs into any standard wall 
outlet. Multiple application ability: designed to per- 
form engineering, scientific and research calculations, 
as well as business data processing and management 
control functions. 

The RPC-4000 is a product of the Royal Precision 
Corporation, and is marketed by the Data Processing 
Division of Royal McBee. It is the latest member of the 
growing family of electronic computers from the peo- 
ple whose LGP-30 has become the world’s leading 
small-scale computer. 


& Royal Precision Corporation 


Royal Precision is jointly owned by the Royal McBee and Gen- 
eral Precision Equipment Corporations. RPC-4000 sales and ser- 
vice are available coast-to-coast, in Canada and abroad through 
Royal McBee Data Processing offices. For full specifications, write 
ROYAL MCBEE CORPORATION, cata processing division, Port Chester, N.Y. 
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totals 70 years or an average of 14 years/man, in an 
industry where an expert is someone with five to ten 
years’ experience. 

Yet the maximum age in the group is 40 years. 


Drawn From Diverse Fields 


Diversity of experience and balance was the basic 
design criterion behind the formation of the group. 

Supervised by Al Giacco, a B. S. chemical engi- 
neer from Virginia Polytechnic Institute (VPI), the 
group includes: William D. Kelley (B. S., VPI) and 
Austin B. Chappelle (B. S., Oklahoma A&M; M.S., 
Univ. of Arkansas; advanced study, MIT) both of 
whom are physicists with service in requirements, 
instrumentation, test design, and performance of sys- 
tems, including liquid and exotic fuels such as ions, 
as well as solid-propellant systems. Service includes 
management positions with people in the field. 

Over-all systems requirements and advanced plan- 
ning experience is offered by John A. Scherer (B. S., 
Notre Dame; advanced study, Washington Univ.) 
whe has aeronautical background plus many years 
of actual planning experience. 

William G. Smith, Jr. (B. S., Georgia Tech; M. S., 
Univ. of Minnesota) is a chemical engineer specializing 
in mathematics, trajectory, computations and the like. 

A balanced team such as this one has the ability to 
develop ideas and to provide the over-all experience 
from which to judge the feasibility of new projects, 
according to Giacco. Each of the members has had 
management positions in other areas of missile work. 


Hard-Working Support Group 


Assisting the team is a suppert group composed of 
engineering draftsmen, artists and model makers, 
capably supervised by Wesley H. Barrows. This small 
group does all of the engineering drawings, makes 
sketches, does some reproduction work and makes 
working models that illustrate the design concept 
advanced by the scientists and engineers of the Plans 
& Programs Group. 

Also assisting Giacco and his team are three harried 
women who organize a report sometimes several 
hundred pages long from shorthand notes, engineering 
documents, drawings and materials gathered from the 
many plants involved in a proposal. They are Mrs. 
Charlotte Wall, Mrs. June Hannah and Mrs. Nadine 
Truitt. 

Always working against a hard-and-fast crash 
schedule, these women must be familiar with the 
complete company organization structure, as well as 
familiar with engineering jargon and requirements. 

During our visit in Wilmington, Al Giacco explained 
to us that in a competitive bidding situation such as a 
propulsion proposal much of the information is classi- 
fied by national security requirements. Also, since 
many of the proposals contain original ideas and 
research paid for by the proposing company, proposals 
are considered to be proprietary information belong- 
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Retro-rockets will soften landing 
of lunar instrument package 


A contract to provide retro-rockets for the lunar 
capsule being developed by the National Aeronautics 
and Space Administration (NASA) has been 
awarded to Hercules Powder Co. 

NSA plans to put a 300-lb. instrumented package 
on the moon within two years. It will be launched 
from a spacecraft now being built as part of the 
Ranger program. 

At a distance of about 20-25 miles from the sur- 
face of the moon, the lunar capsule will be detached, 
on command, by a specially designed altimeter. The 
retro-rockets will slow the capsule so that it impacts 
at less than 300 mph. The parent craft will be de- 
stroyed as it hits the moon at a speed of more than 
5,000 mph. 

After crash landing, the instruments will radio 
data back to earth for as long as several months. 








ing to the particular companies that submit them. 

If you are the successful bidder, however, all of the 
unsuccessful bidders then gain access to your ideas, 
and you have to start dreaming up new ones in a 
hurry. 

With the recent awarding of contracts for Minute- 
man’s third-stage motor and Ranger’s lunar capsule 
retro-rockets to Hercules (see optional reading boxes) 
the Plans & Programs Group can certainly claim much 
of the credit for the victory. 

But, as successful bidder, it just means that Giacco 
is going to have to push his group harder than ever 
before, 
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all-new 


Every detail of this all-new, completely redesigned, conveyor dryer reflects 
PROCTOR’s 77 years’ experience in designing and building quality 
dryers. Its smooth, neat /ower housing . . . the complete accessibility of all 
internal parts . . . the simplicity and effectiveness of its conveyor, 

heat source, fans and air circulation . . . all add up to a new 

low investment and new operating economies. 

The new PROCTOR SCL Dryer is worth investigating! Send for your 
copy of Bulletin No. 462 today. 


See our Insert in Chemical Engineering Catalog 


| Proctor PROCTOR & SCHWARTZ, Inc. 


SEVENTH STREET & TABOR ROAD -+ PHILADELPHIA 20, PA. 


Manufacturers of conveyor dryers, spray dryers, truck dryers and laboratory dryers for the process industries and quality textile machinery 
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CE Cost.File 


No. 42: FACTORS IN COST ESTIMATING 


WILLIAM F. WROTH, Dow Chemical Co., 


Several years ago, a need devel- 
oped in the Texas Division for an 
estimating procedure to project re- 
search work to a full-scale plant. 
With data obtained from produc- 
tion plants, purchasing department, 
construction accounting, specifica- 
tion sheets, etc., purchase cost and 
installation factors were obtained. 

Some of this correlated purchase 
cost data wilil be presented in future 
Cost Files. Initially, we will com- 
ment on several important, easily 
used factoring techniques to obtain 
preliminary, order-of-magnitude 
cost estimates. 
> Six-Tenths Factor—When cost 
of one capacity of equipment is 
known, the “six-tenth factor” rule 
approximates cost of another capac- 
ity of the same equipment. 


Cx! = Ci'(p2/pr)™* (1) 
where C’ is cost, p is size or capacity 
parameter. 

Discretion should be used in ex- 
trapolating the rule beyond a ten- 
fold capacity range. With prices of 
more than one size of a particular 
equipment, it’s possible to derive a 
more exact power factor than 0.6 
from the slope of a log-log plot of 
cost vs. capacity. 
> New Costs From Old—A second 
factoring technique important to 
preliminary estimating is the up- 
dating of historical costs to the cur- 
rent economy. Cost indexes are 
numbers representing change of 
current costs from some base year. 

Several indexes are widely used 
in the process industries. They in- 
clude the Nelson Refinery Construc- 
tion Index (Oil & Gas Journal), 
Marshall & Stevens (Chemical En- 
gineering) and EN-R Construction 
and Building Indexes (Engineering 
News-Record). Survey of Current 
Business (Dept. of Commerce) car- 
ries others. 

To approximate current costs, 
multiply old cost of equipment by 
ratio of current index value to index 
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Freeport, Tex. 


of the date of old cost of equipment. 
= Cy"(I2/h) (2) 


where C” is cost, J is index value. 
> Installed Costs—Before the 
Texas Division study, a single fac- 
tor (2.5-4.5) was used to multiply 
total equipment purchase cost to ob- 
tain total installed plant cost. This 
is unsatisfactory for several rea- 
sons: 

1. Plants with high material 
costs have low single factors rela- 
tive to low-material-cost plants. 

2. Plants with many “pots and 
pans” have higher single factors 
than plants with mostly mechanical 
equipment (compressors, etc.). 

3. A single-factor system pro- 
hibits breakdown and analysis of 


costs to determine where savings 
might be made. Individual installa- 
tion factors make it possible for re- 
searchers to pinpoint areas where 
further work can effect savings. En- 
gineers and designers can also 
maintain proper balance between 
major plant equipment costs. 

The table below shows installa- 
tion factors for various equipment 
types. For equipment not listed, 
use (or modify) the factor belong- 
ing to a physically similar item of 
equipment. 

To find final installed cost of 
equipment from historical records 
of purchase cost, apply all three fac- 
tors—capacity, updating and instal- 
lation—or whatever combination is 
necessary. 





Process equipment installation factors 





Blowers and fans [including motor).................... 


Centrifuges (process) 
Compressors 
Centrifugals, motor-driven (less motor) . . 


Centrifugals, steam turbine (induding turbine). 


Reciprocating, steam and gas........... 


Reciprocating, motor-driven (less motor)... ..... 


Ejectors (vacuum units) 
Furnaces (package unit) 
Heat Exchangers 
Instruments 

Motors, electric 


Pumps 
Centrifugal, motor-driven (less motor) . . 


Centrifugai, steam turbine (induding abn) ewig 


Positive displacement (less motor). . 


Reactors—factor as approximate actuals type of equipment 


Refrigeration (package units) 
Tanks 


Fabricated and field-erected (50,000+- gal.) 
Towers (columns) 


* These factors include cost of: site development, buildings, electrical installations, 
carpentry, painting, contractor’s fee and rentals, foundations, structures, piping, insula- 
tion, engineering, overhead and supervision. 
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World's largest exhibition building, 
COBO HALL occupies 10 acres 
of Detroit's Civic Center 


Square D Field Engineer Don Selby (right) and Mr. Gil Brandt, 
Project Electrical Engineer of Giffles and Rossetti, architect for 
COBO HALL, examining one of the drawout circuit breakers in 
the low voltage secondary portion of a Square D 2000 KVA 
double-ended unit substation equipped with nitrogen-filled 
transformers 


ae AMONG OTHER SQUARE D 


Easy, fast installation was a prime objective when eleven wa os Ae pee —, 

Square D unit substations went into COBO HALL. The var- 28 Switchboards 

ious sections of each substation were completely coor- 450 Panelboards 

dinated at the factory. Reconnection of those sections at 75 Contactor Panels 

the job site required a minimum of time and labor. 1 Dimmer Board 
Design leadership is very much in evidence in Square 10 Dimmer Panels 

D’s broad line of unit substations. We suggest a three- 16 NEMA 4-Circuit Interrupters 

point comparison to prove the point—ease of installation, 120 Spotlight Control Panels 

minimum maintenance, maximum safety for both equip- 19,000 feet of Lay-in Duct 

ment and personnel. 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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Process Design Notebook 


Shell-Side Heat-Transfer Coefficient 


Nomograph-chart gives out- 
side heat-transfer coefficient 
for heating or cooling tubes 
or tube bundles, elimin- 
ates use of cumbersome 
equation and speeds design 
of heat exchangers. Results 
agree closely with conven- 
tional methods. 


T. J. BROWDER, Titlestad Corp. 


The heat-transfer coefficient out- 
side of tubes is generally known as 
the shell-side transfer coefficient. 
When cut baffles are spaced at inter- 
vals along a tube bundle, the shell- 
side fluid can be directed across 
the tube, causing higher turbulence 
and over-all heat transfer than is 


Re=D,G/# 


obtained with undisturbed axial 
flow parallel to the tube bundle. 
Methods of determining shell-side 
transfer coefficients have been sug- 
gested by Colburn,’ Short? and 
others. From the method suggested 
by McAdams,’ the correlation of the 
heat-transfer factor 
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Ho = (hoDe/k) (Cu/k)~*?(u/pw)~°™ 
vs /u 

has been established. A curve show- 
ing this relationship is given by 
Kern,‘ and yields satisfactory re- 
sults for water, gases, organic com- 
pounds and hydrocarbons when the 
tube bundle employs accepted clear- 
ance between baffles and tubes, and 
when using 25%-cut baffles. 

This equation and values of 7H.,, 
from Kern’s curve, when used to 
determine the shell-side transfer 
coefficient, are cumbersome and in- 
volve multiplication, division and 
use of fractional exponential 
powers. To speed this operation and 
help eliminate errors, the accom- 
panying nomograph-chart can be 
used. The basic form used in con- 
struction of this chart was similar 
to the chart for Heat Transfer Co- 
efficients for Heating or Cooling in 
Tubes by Tang.’ By using Tang’s 
chart and the chart presented here, 
an engineer can completely design 
a shell-and-tube heat exchanger 
with a minimum of operation. 
> Example—tThe use of this nomo- 
graph-chart can be illustrated by a 
example also from Kern.’ What will 
be the outside heat-transfer coeffi- 
cient for a 10.02-in.-I.D., 1-2 ex- 
changer, having 52 #-in.-O.D., 16- 
Bwg. tubes 16.0 ft. long, laid out on 
a 1-in. square pitch when cooling 
20,160 lb./hr. of a 30% K,PO, solu- 
tion from 150 to 90F? The average 
temperature is (150 + 90)/2 = 
120 F. The tube bundle is arranged 
for two passes, and baffles are 
spaced at 2-in. intervals. The tube 
clearance C’ is 1.00 — 0.75 = 0.25 
in. The viscosity is 1.20 cp., the 
specific heat is 0.757 Btu./(hr.) 
(°F.), and the thermal conductivity 
is 0.33 Btu./(hr.) (sq.ft.) (°F./ft.). 
For this case, ® is 1.0. 

The shell-side flow area a, is 
I.D. x C’B/144P, = 0.0347 sq. ft. 
The mass flow rate G is 20,160/ 
(3,600) (0.08347) = 162 lb./(sec.) 
(sq.ft.). The equivalent diameter d, 
is 4 x axial flow area/wetted perim- 
eter 0.95 in., and the viscosity » 
in 12 x) 2.42 — ZOU 10.71 it.) Chr.). 
The Prandtl number Pr is cu/k = 
6.6, while k/D, is 0.83/(1/12) 
3.95 Btu./(hr.) (sq.ft.) (°F.). 

From the above data, the prob- 
lem may be solved by entering the 
chart at G = 162 lb./(sec.) (sq.ft.) 
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and continuing through d, = 0.95 
in. to the intersection of the D.G 
line. The line is next extended 
horizontally to » = 2.90 Ib./(ft.) 
(hr.) and then vertically down to 
the jH, line, and again horizontally 
over to Pr = 6.6. The line now is 
drawn vertically down to the Nu 
line, and then through k/D, = 3.95 
to the line h,/®. Since ® is unity, 
the outside heat-transfer coefficient 
is approximately 560, which con- 
firms Kern’s calculation of 558 Btu./ 
(hr.) (sq.ft.) (°F.). 





Nomenclature 


Shell-side flow area normal to 
outside of tubes, sq. ft. 

Baffle spacing, in. 

Clearance between tubes, in. 
Equivalent dia., in. 

Equivalent dia., ft. 

Mass flow-rate normal to outside 
of tubes, Ib./(sec.) (sq. ft.). 


Outside heat-transfer coefficient, 
Btu./(hr.) (sq. ft.) (°F.). 

Inside dia. of shell, in. 
Nu(Pr)°™ / , dimensionless 
group. 

Therm.cond.,Btu./(hr.) (ft) (°F.). 
Nusselt number, /.D./k. 
Prandtl number, cu/k. 

Tube pitch, in. 

Viscosity, avg., lb./(ft.) (hr.). 
Viscosity at tube-wall temp. 


(elnek rs 
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TEST YOUR CEQ* 
BY ROBERT LEMLICH 


This marks the first of what we hope will become a regular feature 


of Process Design Notebook. 


Eng. at the U. of Cincinnati, 


on his students, to their mixed delight and consternation. 


springs 


Robert Lemlich, Assoc. Prof. of Chem. 


periodically 
We hope 


these problems 


that you, too, will find them entertaining and a little more challenging 


than your lunch-hour crossword puzzle. 


We would be glad to receive 


your comments. Please note that these problems are not part of our 


monthly contest—Editor. 


1960 


If it takes 5 minutes to cook a 
l-oz. egg by dropping it in boil- 
ing water, how long should it 
take to cook a 2-0z. egg to the 
same consistency ? 


Chemical Engineering Quotient 


For the answer, see page 208 
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FALLING- FILM 


M. S. TENDULKAR 
Bombay, India 


The falling-film evaporator de- 
scribed here is useful for labora- 
tory or pilot-plant work. Main 
item of the assembly is a 4-ft. tube, 
2 in. in diameter, with a 3-in. jacket. 
The top of the tube has fine edges, 
perpendicular to the sides, which act 
as an overflow weir. The tube must 
be perfectly vertical. 

Feed is placed in the cylinder and 
vacuum pulled in the evaporator. 
The stopcock is slowly opened, al- 
lowing the liquid to flow into the 
jar. When the liquid overflows down 
the central tube, steam is let into 
the jacket. Concentrated product 
collects in the receiver. 

Thick or flammable liquids are 
easily handled and the feed cylinder 
allows close control of feed rate. 
Vaporization temperature is low. 


This is essentially a problem in 
transfer, 


unsteady-state heat 


EVAPORATOR 








Thermometer 
SS 


To vacuum 


op of tube 
acts OS weir 


Central tube 


— Receiver 








COMING OCTOBER 31: 


Blowcase for Slurries 
Takes on Modern Guise 


By C. E. Billings 
L. Silverman 
L. Levenbaum 
Winners of August Contest 


% How Readers Can Win 


$50 Prize for a Good Idea—Untll fur- 
ther notice the Editors of Chemical 
Engineering will award $50 each four 
weeks to the author of the best short 
article received during that period and 
accepted for Plant or Process Design 
Notebooks. Each period’s winner will 
be announced in the second following 
issue and published in the third or 
fourth following issue, 
$100 Annual Prize—At the end of each 
year the period winners will be _ re- 
judged and the year’s best awarded an 
additional $100 prize. 
How to Enter Contest—Any reader 
(except a McGraw-Hill employee) may 
submit as many contest entries as he 
wishes. Acceptable material must be 
previously unpublished and should be 
short, prefera ly, not over 500 words, 
but illustrated if possible. Acceptable 
nonwinning articles will be published 
at space rates ($10 minimum). 
Articles should interest chemical en- 
gineers in development, design or pro- 
duction. They may deal with useful 
methods, data, caiculations. Address 
Plant & Process Design Notebooks, 
Chemical Engineering, 330 W. 42 St., 
New York 36, N. Y. 








where a body of originally uni- 
form temperature suffers a sharp 
“step function” change of surface 
temperature. For this situation, 
the basic equation is 


= | | (1) 
where 


; = initial uniform temperature. 
= new surface temperature. 
= center temperature after time r. 
= duration of heating process. 
= thermal diffusivity of object. 
=a characteristic linear dimension 
of the object such as diameter or 


ty — te 
te — bi 


nm. 

¢ =a function that depends on the 
shape of the object and choice of 
L. It does not, however, depend 
on the size of the object. 


Now, from the statement of the 
problem, the corresponding tem- 
peratures for the two eggs are 
the same, therefore 


Answer to problem on page 207 


(2) 


where subscript / represents the 
larger egg and s the smaller egg. 
Furthermore, since ¢ is the same 
for each, because the eggs are 
similarly shaped—“egg shaped,” 


(3) 


Also, for similarity of shape, we 
can say from geometry that 


lh a V; 1/3 
| me Li" (¥) (4) 
where V represents the volume of 
an egg. Finally, the composition 
of the eggs is virtually the same, 
so that 
Vv; MM; a 
VM ©) 
where M represents the mass of 
an egg, and also 


a = a (6) 


Substituting Eqs. (4), (5) and 
(6) in Eq. (3), and simplifying, 


yields 
2/3 
alm) °* 


Thus, the cooking-time ratio 
equals the mass ratio raised to the 


§ power. 
For the numbers given in the 


2/3 
) = 1.59 


7, = 8 minutes 


‘problem, 


or 


which is our answer. 

Note that the solution of the 
problem did not require any 
knowledge of the nature of the 
function ¢ itself. 

Next problem: Nov. 14. 
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SILICONE NEWS from Dow Corning 





New Paint For Hot Spots 


SILICONE PAINT 


Silicone-based paints stay put 
...resist corrosion, weathering 


Guarding metal surfaces from weathering and chemical attack is tough 
enough. Keeping them protected when surface temperatures climb to 
700 F, 800 F — even 1000 F — is tougher still. Most paints fail rapidly, 
blister and peel. But paints based on Dow Corning Silicones retain their 
protective properties, even on the hottest jobs. 


Whether the surface stays hot, or shuttles between hot and cold, makes no 
difference to a silicone paint. Here’s a new kind of protective coating . . . 
one that you can depend on to provide real protection, withstand oxidation, 
corrosive atmospheres or weathering. When paint lasts like this — from 
25% to 100% longer— you save money because (1) less paint is 
required; (2) costly downtime and labor are greatly reduced. 


Another plus: Silicone-based paints are available in a wide range of 
colors. This means you can carry color-coding over onto hot equipment 
without worrying about early paint failure. To new product designers, 
this feature means finishes that resist chalking, checking, fading — retain 
their original beauty and protection. 


For protecting a “hot spot” or a “hot product”, it'll pay you to use paints 
made with Dow Corning silicone resins. Write today for more information. 


“After 5 years, silicone paint still protects 
bronze-melting furnace. Organic paints 


failed within days after application.” 
BEARING MANUFACTURER 


“After two years, mufflers coated with 
silicone paint are still in good shape. 
Organic paint used on similar 500 F mufflers 


burned away long ago.” 
PUBLIC UTILITY 


“By far the most satisfactory paint we have 
ever used on kilns and stacks with surface 
temperatures of 650 to 750 F.” 


BASIC CHEMICAL MANUFACTURER 











SUR Re OS POT SEINE OLN SRG ET VES 


Send for illustrated brochure, “Why 
Silicone-Based Paints Mean Less 
Maintenance”, plus list of suppliers. 
Address Dept. 1810 


ATLANTA BOSTON CHICAGO CLEVELAND 
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Dow Corning CORPORATION 


MIDLAND, MICHIGAN 


DALLAS 105 ANGELES NEW YORK WASHINGTON, D. €. 
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Operation & Maintenance 


SOUS) 


SO<Seo8 


~~ 


& 


Before you fire a man 
caught stealing, you 
should balance the 
gravity of the theft 
against morale, public 
relations, human na- 

ture and the man himself. 
It often pays to be 

lenient in such cases. 


ose 


RRQ 





























Stealing: What Can You Do About It? 


WINGATE H. RICHARDSON, Consultant, N.Y. 


Not long ago, I heard a story about stealing. It seems 
that for some time our men had been missing personal 
items and small sums of money from their lockers, and 
a number of complaints had been made. Something 
had to be done, so they set a trap. But when the trap 
was sprung, a lot of things went wrong. 

The victim turned out to be a man of impeccable 
reputation and a popular member of the labor force. 
Though it appeared that he had been caught red- 
handed, a careful review of the setting of the trap 
indicated a number of possibilities for error. Also, the 
bait was never found. 

All in all, the whole episode left everyone feeling a 
little unhappy. Anyone who has had to face such a 
problem—thievery among his employees, friends and 
associates—knows that it is one of the most distasteful 
responsibilities that a manager must shoulder. 
> Everybody Does It—Stealing is a nasty word but, 
unfortunately, it is a very common problem, well 
known to everyone from the time he swipes apples 
from his neighbor’s tree to when he takes home pencils 
and tablets for his six-year-old grandson. 

Most of the kids I grew up with had some prized 
possession that Pop brought home. If Pop was a sales- 
man, they were “samples.” If he worked in a plant, 
it was “extra stuff they throw away.” If he worked 
in an office, it was “stuff they don’t use any more.” 
Fortunately, none of my friends’ fathers worked in 
banks. 

If you are responsible for operations of any size, 
you have this problem. Some of your products and raw 
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materials may be leaving the plant by unauthorized 
routes. But perhaps your largest potential loss is in 
tools and maintenance supplies. So let’s set up some 
rules for handling the problem. 

1. Know the facts. You cannot do anything about 
the problem until you know exactly what is going on. 

2. Reduce the facts to dollars and cents to get a true 
perspective. The problem may be much bigger than 
you thought and positive corrective action may be 
urgent. But it might be much smaller than you thought 
and little or no action may be required. 

Whether it is more or less than you expected may 
depend on whether or not you are an optimist or a 
pessimist. But in dollars and cents, what effect is the 
problem having on the cost of your operations? 

3. Don’t get morally indignant or emotionally in- 
volved in applying corrective measures. Remember 
that the people involved are human beings who must 
go on earning a living. 

4. Consider the merits of some laxity. A tough 
policy can create so much ill will that it will more than 
offset any savings you might achieve. You can write 
off some losses as fringe benefits, or charge them to 
good employee relations. But be sure you know what 
the losses are in dollars and cents. 
>It Pays to Be Reasonable—One morning when | 
arrived at the plant (we were operating a government 
plant under contract) I was told that a number of 
employees had been picked up for theft. This is always 
disheartening news and it was little consolation to 
know that, of quite a number picked up, only four 
worked for me. I had visions of a real ring of thieves 
hauling away thousands of dollars worth of material. 

When I got the facts, however, I blew my stack! 
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Specifically built for pumping sulfuric 


Durcopumps with wet-end parts of Durimet-20 are built 
specifically for pumping sulfuric acid solutions. Corrosion 
is negligible at 80° C. for concentrations up to 65% and 
above 93%. For temperatures of 60° C. and below, corro- 


sion is negligible in all concentrations. 
This is just one of the many corrosives for which Durco- 
pumps have been specifically engineered. Pumps are avail- 


able with heads to 345 ft. and capacities to 3500 gpm. Ask 
your local Durco Engineer for advice on your specific 
application—or write for Bulletin P-4-100. 


Serves the Process /ndustries 


THE DURIRON COMPANY. INC., Dayton, Ohio / Pumps ° Valves * Filters »* Process Equipment 





Qne of my operators had taken a }-in.-long piece of 
4-in. stainless steel tubing and fashioned a finger ring 
of it. He was accused of stealing stainless steel tubing. 
Another man had taken 6 ft. of 4-in. copper tubing to 
fix the gas line in his car. The worst criminal of the 
lot had taken a brass valve and some copper tubing 
to connect the stove in his kitchen. His loot was esti- 
mated at $18. 

The government agreed not to prosecute, but insisted 
that the employees be discharged. I objected strenu- 
ously, pointing out that these were new men, we were 
shorthanded, and that I had $300 to $400 invested in 
each of them in wages while they were learning to do 
the job. Certainly they had learned a lesson and there 
would be no more thefts. All to no avail. 

These men were all highly respected citizens in their 
small community. It did not reflect favorably on our 
management when they were discharged for stealing. 

A few months ago, I received a copy of my home 
town newspaper. My old friend, Jake, had been hon- 
ored by the community with a program based on the 
“This Is Your Life” TV series. Among the names 
of those who appeared on the stage to pay their re- 
spects to Jake was that of Andy. 

When he graduated from high school, Andy went to 
work for Jake. He did very well and in four or five 
years had risen to a position of considerable responsi- 
bility. Then it was discovered that he had been stealing 
company funds. 

I heard only rumors of what happened but I under- 
stand that an arrangement was worked out whereby 
Andy was able to pay back some $4,000 that he had 
taken. It pleased me to read that he was still working 
for Jake. 
> Have an Unwritten Policy—In controlling loss, it 
is essential to know exactly what goes on. One of our 
plants handled this problem of loss in tools and main- 
tenance supplies in what I consider to be a very satis- 
factory manner. The head of the maintenance division 
represented the company and his official policy was, of 
course, one of strict accounting for tools and material 
that belonged to the company. Under his management, 
Old Joe supervised all maintenance work. 

Joe was a very capable supervisor and enjoyed the 
trust and confidence of all his men. When one of the 
mechanics needed a pipe nipple, a valve, a couple of 
bolts or what-not for home repairs, he checked with 
Joe for his “opinion.” Joe never criticized, he just 
expressed an “opinion”: 

“I guess that if you slipped that in your pocket 
when you left the plant tonight, no one would know.” 

Or: “Well, I don’t know. They’ve been watching 
things pretty close at the gate house. I guess that if 
it was me, I wouldn’t take a chance. I’d stop at the 
hardware store for that on my way home.” 

Sometimes Joe would ask for a little time “to think 
about it.” He could then check with the office to see 
if the request fell within the limits of unofficial policy. 
He always reported what was leaving the plant and 
with whom. Informal records were kept and losses held 
to acceptable limits. Occasionally the word would go 
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out: “We are about due for an inventory in the main- 
tenance department. If you are signed out for any- 
thing, be sure you can account for it. If you can’t 
account for it, you better get into the office and 
straighten it out.” 

>A Gentle Word Works Wonders—At one of our 
plants, I was trying to get the operations out of the 
red. Past management had been very lax and there 
was much to be corrected. 

One of my daily duties was to sign checks in pay- 
ment of various bills. These checks arrived at my 
desk from the accounting department, clipped to a 
sheaf of papers that covered the history of the trans- 
action, the department request, the purchase order, the 
receiving slip, bills of lading and other miscellaneous 
notations. I could not check all these items personally, 
so I depended on spot checks of selected items. 

There were a few vendors that supplied us with large 
lists of small items for maintenance and office use. 
Periodically, I would leaf through the invoices and 
pick out some small thing. A 6 in. adjustable wrench 
and an automatic pencil were two that I remember. 
Then I would call the originator of the request: 

“Hello Bill, I’ve got a bill here on my desk for an 
automatic pencil that I understand you ordered. 

“Why, —ah, —ah, yes.” 

“Did you get it?” 

“Yes.” 

“Bring it up to the office, I’d like to see it.” 

So, in a few minutes, Bill was in my office, rather 
red in the face. 

“Did you want to see this pencil?” 

“Yes.” And after a casual inspection: “Well I guess 
it’s worth 75¢. Thanks a lot.” 

After a few embarrassed moments, “Is that all you 
wanted ?” 

“Yes. I just wanted to see what quality pencil we 
were getting for 75¢.” 

Bill knew as well as I did that he had no business 
charging such an item to the company. He never re- 
peated this mistake. 

When I asked to see the 6-in. adjustable wrench, I 
was informed that it had been lost. I told the mainte- 
nance foreman that this indicated a considerable lack 
of efficiency in his department. I think he got the 
message. 

These two episodes occurred at the very beginning 
of a program to establish control of such losses. But 
I think they indicate that knowing the facts, and let- 
ting it be known that you know, is at least half the 
battle. 

Careful inventory procedures will sometimes help, 
but unless something is seriously wrong, the magni- 
tude of the loss is so small in proportion to inventory, 
it is not detectable. 
> Draw the Line at Grand Larceny—Sometimes you 
have to contend with carefully designed and premedi- 
tated theft on a large scale. 

At a coating plant, we periodically showed a shortage 
of cloth in inventory. Since the cloth appeared as an 
item, i.e., one roll, the shortage could not be dismissed 
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as an error in weighing or metering. One roll was 
23 to 8 ft. in diameter and 48 to 60 in. long, so it was 
difficult to see how such an item could leave the plant 
undetected. 

We discussed the problem with the foremen and 
asked them to be particularly alert to anything at all 
unusual or out of line with normal operating pro- 
cedures. A few nights later, our foreman, Jack, noticed 
that one of the coating machine operators had an extra 
roll of cloth set on trunnions waiting to be roiled into 
position for the next run. The only thing unusual was 
that the operator seemed to be planning pretty far 
ahead since he still had a lot of cloth on the machine. 

About fifteen minutes later, this roll suddenly dis- 
appeared. Jack made a quick survey of the operating 
room without success. Then he found the roll just 
outside the building. So he settled down in a dark area 
of the yard and waited. 

In a little while, a truck rolled up by the fence around 
the plant. The operator came out, quickly stripped off 
the end of the roll and threaded it through the wire 
fence to the man with the truck, who wrapped it on a 
spindle set in trunnions on the truck. The entire roll 
was then rewound on the truck. 

Of course, both employees were fired. There isn’t 
much to salvage in a case like this. 
> Proper Records Can Help—One day, a farmer drove 
into the plant to pick up ten tons of fertilizer. There 
was some disagreement about the price, the farmer 
insisting that he was being charged more than he had 
been on his last trip, though there had been no price 
increase in the interim. Then, he produced his receipt 
for his last shipment and, since there was obviously 
some error, we checked our records to see what mate- 
rial he had received last time. We got a surprise. 

Although he had a genuine receipt from us, we had 
no record of the transaction. Orders were made out 
in quintuplicate with one copy to the customer, one to 
the cashier with the payment, one to the loading plat- 
form, one to the plant and the last copy was retained 
by the sales desk. How could all the records get lost? 

The final explanation was simple, but it took some 
digging to find it. It seems that our cashier discovered 
that since he had the money and one copy of the order, 
all he had to do was get the other three copies at the 
right time and he could destroy all records and keep 
the money. The sales copy had to be retrieved quickly 
before it was entered in the daily sales summary. The 
plant and shipping copies had to be picked up after 
the truck was loaded but before they were entered on 
the daily production records. With careful timing, all 
this could be done. 

We verified these operations by direct observation 
of a repeat performance and the cashier was asked to 
resign. We weighed the possibility of recovery of 
losses against the effect of bad publicity and took no 
action to recover the losses. 

Order blanks with order numbers printed on them 
in sequence, and strict requirements to account for all 
numbers, would have made this operation more diffi- 
cult, if not impossible. 
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Sometimes, you may find that material you have paid 
for never reached your plant. One day, an operator 
came in to ask me what to do with a partial car of 
caustic that he could not unload due to lack of storage 
capacity. At first, I assumed that this situation was 
the result of poor scheduling but I soon discovered 
that we never had enough storage capacity for a whole 
car. This plant had been operating for several years 
and I naturally wondered how this problem had been 
handled in the past. So I asked, and the answer was: 

“Oh, Joe had a friend in some plant at the other end 
of town. After we filled our tanks, Joe called him and 
he sent over a tank truck to clean out the car.” 

At that time, caustic was in short supply and I sup- 
pose this could be called a black market operation. 
I never did find out who Joe’s friend was or what the 
financial arrangements were for “cleaning out the car.” 
> Sharp Practices Also Cost Money—aAt one plant, 
the treasurer had the quaint notion that the amount 
listed for services rendered, and sometimes for mate- 
rials purchased, was only the asking price, and subject 
to negotiation after the work was done. Small con- 
tractors did much of our maintenance and construction 
work and they found themselves in a real bind when 
payment was held up. They often had to reduce their 
bills by 10 to 15% to get their money. The treasurer 
thought himself quite a smart operator. 

However, those contractors who continued to do busi- 
ness with us presented heavily padded bills. Since they 
made a healthy allowance for contingencies, they found 
working for us quite profitable, though they were care- 
ful to keep this fact from becoming known to the 
treasurer. Thus, sharp practices backfire, and in more 
ways than one. 

Returning to the plant one day, I met one of our 
foremen. I mentioned that I had just stopped at the 
hardware store to buy a flashlight for my personal use. 

“Oh, I’m sorry I didn’t know. If I had known, I 
would have gone along and introduced you. If he knew 
you were working at the plant, he wouldn’t have 
charged you anything.” 

“He wouldn’t have charged me!” 

“No. He says he gets lots of business from the plant 
and to show his appreciation, he is always glad to give 
us anything we want.” 

He then enumerated an almost endless list of items, 
actually running into hundreds of dollars, that he had 
been given by the owner of the store to “show his 
appreciation.” It seemed impossible that our foreman 
could be so naive, but he was. It wasn’t hard to see 
why the plant was in the red. 


This is the sixth in a series of articles on practical opera- 
tions by an experienced operating man. Previous articles 
in this series were: 


Sept. 21, 1959 
Nov. 30, 1959 
Feb. 8, 1960 
May 2, 1960 
July 11, 1960 


Temperature Control 
Inventory Cheating 
Specifications 
Salesmen 

Safety 
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Part of a series appearing throughout 1960 


Better Design Stretches Exchanger Life 


Proper materials for tubular heat exchangers are 
important, but don’t overlook these basic design, fabrication and 
installation factors for minimizing corrosion failure. 


F. L. WHITNEY, JR., Monsanto Chemical Co. 


One of the more important unit 
operations in the chemical process 
industries is that of heat exchange 
involving tubular heat exchangers. 
Often, process economics and prod- 
uct quality largely depend on the 
performance of such equipment. 

Chemical engineers, consequently, 
devote considerable time to design 
for efficient heat transfer, low foul- 
ing and easy cleaning. 

However, design factors that will 
minimize corrosion and affect oper- 
ating economics are overlooked too 
often, a serious oversight when han- 
dling corrosive liquids and vapors. 

Each material of construction has 
definite metallurgical character- 
istics or limitations that affect its 
corrosion resistance in a given en- 
vironment and under specific fabri- 
cation conditions. These properties 
must be considered in designing 
heat exchangers. Equally impor- 
tant is proper design and installa- 
tion that will prevent premature 
corrosion failures and contribute to 
low maintenance costs. We are go- 


. Future Articles 


Design of mixers to minimize corrosion. 


ing to discuss these factors, stress- 
ing many that are often not con- 
sidered in exchanger design. 

> Basic Design—-Selection of ma- 
terials of construction for heat- 
exchanger service depends largely 
on corrosien resistance of the ma- 
terials to a specific environment. 
Often, however, actual selection is 
based on a compromise between cor- 
rosion resistance and the inherent 
metallurgical characteristics or 
limitations of the material (fabri- 
cation and related cold working, 
welding, heat treatment). 

Regardless of materials of con- 
struction, nevertheless, there are 
some general design factors that are 
important. The time to consider 
these factors is at the design stage 
and not after installation. 

Liquid turbulence and air en- 
trainment should be avoided in de- 
sign of tubular heat-exchange 
equipment. Process or heat-trans- 
fer media streams in the turbulent 
velocity range can cause local eddy 
currents of sufficiently high flow 


rates to produce local corrosion, 
specifically at the tube-inlet ends. 
This is particularly true when deal- 
ing with the softer materials, such 
as copper and certain copper-base 
alloys. 

Similarly, air entrainment can 
cause local corrosion in a mechani- 
cal fashion similar to turbulence, 
and also by a corrosion mechanism 
where the metal or alloy is selec- 
tively or uniformly attacked by ex- 
cessive amounts of oxygen. These 
two problems can be overcome by 
streamiining the flow conditions 
through adequate design. 
> Impingement Problems—Many 
exchange failures are caused by im- 
pingement corrosion or  erosion- 
corrosion. These failures usually 
occur in exchangers designed for 
high velocities and high over-all 
heat-transfer coefficients. The prob- 
ability of premature failures or 
short life by this attack must be 
balanced against the economics of 
heat exchange. 

In most cases, it is highly desir- 
able to keep shellside and tubeside 
velocities below the critical point 
for the specific environment and 
metal or alloy used. For example, 
velocities with soft materials, such 
as copper and copper-zinc alloys, 
should not exceed 3-5 ft./sec. if 
erosion-corrosion is to be avoided. 
Where velocities are required above 
this value, say 10-15 ft./sec., alter- 
nate materials of construction, such 
as Monel or the stainless steels, may 
be used if compatible with both the 
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Fluorine and Fluorides Causing Corrosion? 


... Test HAYNES Alloys 


Ability to withstand the “bite” of fluorine and fluorides is a quality possessed by few 
metals. HASTELLOY alloy C has this ability. 

Alloy C is resistant to fluorine gas as hot as 950 deg. F, and it is so impervious to 

HF gas it can be utilized in the production of hydrofluoric acid. The remarkably low 
penetration rates shown on the test samples in the illustration indicate the extraordinary 
resistance of alloy C to this family of corrodents. 

HASTELLOY alloy C is one of 9 HAYNEs corrosion-resistant alloys developed over a 30-year 
span of intensive research on corrosion problems and metals that resist them. 

You can capitalize on the results of this 30-year research program. 

Send for test samples. Write us a letter outlining your corrosion problem. We will send 
you free test samples of the alloy best suited to solve it. Address your letter to 

Haynes Stellite Company, 270 Park Avenue, New York 17, N. Y. 


HAYNES STELLITE COMPANY 
Division of Union Carbide Corporation 
Kokomo, Indiana 
“Haynes,” “‘Hastelloy,” and “Union Carbide” are registered trade marks of Union Carbide Corporation. 
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CORROSION FORUM... 


Expansion joints: improper design causes corrosion difficulties—(Fig. 1) 


process and heat-transfer media 
streams. Critical velocities will, of 
course, vary not only with individ- 
ual metals and alloys but also with 
the environment. 

> Reduce Velocities—In some 
cases, exchangers have been con- 
structed for high velocities, with 
metals or alloys not resistant to 
these velocities. One way to save 
such exchangers and overcome im- 
pingement and erosion-corrosion is 
with baffle boxes or vestibules. This, 
of course, sacrifices high heat-trans- 
fer rates, since such devices should 
be designed to reduce flow rates to 
below the critical point. Baffle boxes 
or vestibules can be applied on the 
shellside or tubeside, and to hori- 
zontal as well as vertical exchang- 
ers. 

In some cases, intricate baffle- 
box or vestibule designs may be 
necessary that include impingement 
or wear plates of a more resistant 
material, or a perforated plate. A 
good vestibule design on a con- 
denser permits shellside inlet gases 
to be reduced in velocity and at the 
same time scrubbed by the conden- 
sate flowing down over the tubes. 
This combination of low velocity 
and cushion effect of the conden- 
sate often prevents impingement 
attack on the outside exchanger- 
tube surfaces. 
> Cut Entrainment—Another fac- 
tor often overlooked is entrainment 
of liquid particles in the gas 
streams, or foreign bodies in the 
process or heat-transfer media. In 
the case of process streams, if liq- 
uid entrainment or solid-particle en- 
trainment is anticipated, a sepa- 
rator or strainer should be installed 
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ahead of the exchanger to prevent 
impingement attack. In a like man- 
ner, strainers or separators, par- 
ticularly for contaminated cooling 
water, may be employed to remove 
entrained particles and debris that 
may deposit on the tubes. These 
particles promote deposit- or con- 
centration-cell corrosion which 
can be very severe. 

When mounting vertical exchang- 
ers, where shellside liquid flows 
from bottom to top, the top tube- 
sheet should be adequately vented. 
Otherwise, a vapor pocket can build 
up due to entrapped gases beneath 
the tubesheet, causing local corro- 
sion at the liquid-vapor interface. 

One common error, with this 
method, is to make the vent line 
too small so that it becomes plugged 
with corrosion products or process 
contamination products. 
> Old Problem—Another major 
problem in the design and construc- 
tion of tubular heat exchangers in- 
volves galvanic corrosion. Often 
employed for their rigidity and 
economy, steel tubesheets into 
which tubes of copper and copper- 
base alloys, the light metals such 
as aluminum and aluminum alloys 
and nickel alloys are expanded, in- 
troduce a susceptibility to galvanic 
corrosion. It is, of course, probable 
in many instances that the environ- 
ment is not sufficiently aggressive 
to cause serious corrosion. 

Where the environmental condi- 
tions are known to be aggressive-— 
and process cooling waters can be 
very corrosive—the more aggres- 
sive environment should be retained 
in the side that will produce the 
least electropotential in galvanic 


contact. Under most conditions, this 
should be on the shellside. 
Another good general rule is to 
use as the anodic or corroded end 
of the galvanic couple the material 
that will have the largest area in 
square feet. This arrangement 
should reduce the intensity of the 
potential difference and, conse- 
quently, reduce the rate of attack. 
Where the tubesheet is the anodic 
material, consideration may be 
given to making it thick enough to 
provide an economic service life. 
Some years ago, we experienced 
an unusual failure when a Micarta 
baffle arrangement was used in a 
condenser fabricated of a nickel- 
molybdenum alloy. The use of Mi- 
carta was, primarily, to reduce 
capital investment cost. Premature 
failure occurred at the hot end of 
the exchanger on the water side 
and was attributed to thermogal- 
vanic corrosion. The Micarta baffle 
acted as an insulator, permitting 
a temperature differential of about 
100-150 F. between the hot and cold 
junction. In this specific instance, 
use of thin nickel-molybdenum 
baffles overcame the difficulty. Thin 
baffles are advisable to decrease the 
insulating area. 
> Expansion Joints—Where high 
temperatures and appreciable ther- 
mal expansion may be experienced, 
it is good practice to employ expan- 
sion joints in the shell. But it is 
important to consider the environ- 
mental conditions to which these 
expansion joints will be exposed. 
For example, a recent failure con- 
cerned a stainless exchanger that 
contained an expansion joint similar 
to that shown in Fig. 1(a). The 
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ter THE design features you want and need to cut 
costs—get quality that lasts—in Stockham Steel Gate 
Valves. 


Get full pipe size straight through port design. Seat 
rings are slotted; no lugs protrude in flow area. 


These features make it the easiest conventional 
type gate valve to use in “pigging lines” and “hot tap- 
ping’”—far more economical than conduit designs. 


Other superior cost-cutting features include: 
é & Disc and seat rings are precision ground for 
perfect seating 
she Disc guided throughout travel— 
\ eliminates wear 
k& One piece yoke and cap—quick, easy 
j maintenance 


ok Non-corrosive copper nickel 
yoke bushing. 


Precision quality control at every level of manufacture. 
Available in a wide variety of body and trim combina- 
tions. Gate, Globe, Angle and Swing Check Valves. 150, 
300, and 600 Pound Pressure Classes. 


STOCKHAM 


VALVES «4 FITTINGS 





CORROSION FORUM... 


design was a failure because chlo- 
rides collected in the bottom of the 
joint, promoting pitting attack. 
By installing a drain line in the 
bottom of the expansion joint, this 
type of attack may be eliminated. 
Some unusual problems result 
with the use of a torus design, Fig. 
1(b), where a very thin doughnut- 
shaped section is welded to a split 
shell (such as a stainless torus, 
0.074-in. wall thickness, on a 0.875- 
in. steel shell). Operational stresses 
of such units are high. Recent fail- 
ures of stainless-steel torus expan- 
sion joints are due to stress-corro- 
sion cracking and are related to the 
environment and the quality of 
stainless steel. Because of the sus- 
ceptibility of stainless steel to 
stress corrosion and stress-corro- 
sion cracking in alkaline, halide and 
certain acidic environments under 
conditions of high operational 
stress, materials less susceptible to 
such attack should be used. This 
would include Monel, nickel or the 
copper-base alloys, assuming envi- 
ronmental conditions permit. 
> Fabrication Factors—The con- 
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Welding tubes to tubesheets is a good idea, but a small 
bead and low welding temperatures must be used. Other- 
wise, there will be sensitization and intergranular attack 
of the tube (Ni-Cr-Mo alloy above).—(Fig. 2) 


Seal weld in a tube-tubesheet union will show pitting and 
cracking after exposure to a corrosive environment, if not 
carefully controlled. High welding temperatures should be 


avoided.—(Fig. 3) 


ventional method of fixing tubes 
into tubesheets is by mechanical 
expansion. Considering the me- 
chanical aspect only, controls should 
be employed that will prevent over- 
expansion. 

Overexpansion will reduce tube- 
wall thickness unnecessarily and 
shorten the life of the exchanger 
bundle. Automatically controlled 
expansion tools are necessary, set 
for a maximum of 5% reduction in 
wall thickness for most common 
materials of construction. Where 
materials must be used that are 
sensitive to cold work, work harden- 
ing and crack sensitivity, or sus- 
ceptible to stress-corrosion crack- 
ing, less wall reduction is usually 
required. Such materials are the 
austenitic stainless steels, the 
straight-chrome steels, the nickel- 
chrome-molybdenum and _ nickel- 
molybdenum alloys. 

A wall reduction of 2% is gener- 
ally satisfactory to produce a leak- 
free joint. However, this may not 
have enough staying or stiffening 
effect to meet the mechanical re- 
quirements of the exchanger. Under 


these conditions, it may be neces- 
sary to use a wall reduction of 
8-4%. 

>Low Tolerances — Associated 
with the expansion problems are 
tolerances between the tube O.D. 
and tubesheet hole diameter. In all 
cases, it is necessary that the tube- 
sheet holes be true and that the 
tube be round for best performance. 
Materials that are sensitive to 
overexpansion, such as titanium, the 
austenitic stainless’ steels, the 
straight-chrome stainless _ steels, 
the nickel-chrome-molybdenum and 
nickel-molybdenum alloys should 
have a maximum tolerance of 0.006 
in. between the tubesheet hole and 
tube O.D. Tolerance, too, is based 
on whether seamless or welded 
tubes are employed. In no case, 
even in the nonsensitive materials 
of construction, should the maxi- 
mum tolerance exceed 0.015 in. in 
diameter. 

> Watch Welding—Where reduc- 
tion of wall thickness of 3-4% is 
considered an excessive risk involv- 
ing stress corrosion or stress-cor- 
rosion cracking, an _ alternate 


October 17, 1960—-CHEMIcAL ENGINEERING 





*BAD ODORS, DUST, VAPORS, ETC. @ 
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A Graham Fu crubber will remove it. The New Graham Fume 
Scrubbers are a modern concept of the water-operated vacuum 
jet. Here is what they can do for you — 


1. REMOVE GAS, VAPORS AND DUST FROM ANY SPACE 


2. PREVENT ATMOSPHERIC CONTAMINATION 
3. RECOVER VALUABLE PRODUCTS 
4. PROVIDE DRAFT ON COMBUSTION FURNACES 


5. CLEAN AND PURIFY THE AIR IN WORKING AREAS 


6. USE AS A GAS-LIQUID REACTOR 


Graham Fume Scrubbers are manufactured in any alloy that is 
required for your application and are therefore corrosion re- 
sistant against any material you are processing. They are made 
in three different designs for the most economical use of water 
over a wide range of suction pressures and they may 

with water pressures as low as 10# gage. 


If you have a fume, dust or odor 
problem contact your nearest Graham 
factory-trained representative in any 
of the following cities. 


HMetitlowr Corporations 


GRAHAM MANUFACTURING CO., INC. 
170 GREAT NECK ROAD - GREAT NECK, N. Y. 


Factory: Batavia, N. Y. i 
h ision-built ts: Albuquerque, N. Mex. Denver, Colo. Mobile, Ala. 
pei sey habe At Detroit, Mich. Philadelphia, Pa. 


t Ej o ’ le 
Seep Sot fens Baltimore, Md. Hato Rey, P. R. Phoenix, Ariz. 
Pittsburgh, Pa. 


Heliflow Heat Exchangers, nq 

Monobolt Heat Exchangers, Boston, Mass. Honolulu, Hawaii itt: 

Decerating Heaters, Surface Buffalo, N. Y. Houston, Tex. Richmond, Va. 

and Barometric Condensers, ‘< Chicago, III. Kansas City, Mo. Roanoke, Va. ’ 

Steam Vacuum Refrigeration, Cincinnati, O. Los Angeles, Calif. San Francisco, Calif. 
Cleveland, O. Mexico, D. F., Mex. Seattle, Wash. 


Aquadyne Evaporative Condensers, R 
A h Coral Gables, Fila. Minneapolis, Minn. St. Louis, Mo. 
ree Cee ee Tulsa, Okla. Toronto, Ont. 
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method may be employed. This 
method rolls the tube into the tube- 
sheet just tight enough to make 
metal-to-metal contact. Then the 
tube is seal welded in place. The 
trick in this technique is to use a 
small enough bead and a low enough 
temperature (low amperage) that 
will not sensitize the alloy to cor- 
rosion and stress-corrosion crack- 
ing. In many cases, geometric 
conditions of design will prevent 
successful application, and this 
technique must be augmented by 
quench welding. These precautions 
must be taken with metals and al- 
lows where the heat of welding can 
produce a phase precipitate that re- 
duces general corrosion resistance 
or promotes local attack such as 
intergranular corrosion. An exam- 
ple is carbide precipitation in the 
grain boundaries of austenitic 
stainless steels. 

Failures resulting from improper 
techniques can be disastrous. An 
example of such conditions in a 
nickel-chrome-molybdenum alloy is 
shown in the photographs, p. 218. 
Sensitization of the interior of the 
tube wall adjacent to the weld and 
intergranular attack is shown in 
Fig. 2. Actual failure occurred by 
cracking of the weld. Fig. 3 shows 
pitting and cracking in the seal 
weld. 

The question is often asked why 
the exchanger cannot be stress re- 
lieved or solution annealed to give 
maximum corrosion resistance. In 
most cases, this cannot be done be- 
cause of the danger of warping the 
unit and causing poor physical per- 
formance. When the risk of secur- 
ing good corrosion resistance by 
any of the foregoing techniques ap- 
pears too remote, materials compat- 
ible with fabrication techniques 
should be selected, even though they 
might be second choice, based on 
corrosion resistance to the environ- 
ment. 
> Installation Tips—An important 
consideration in the vertical instal- 
lation of tubular condensers in- 
volves failures from impingement 
corrosion or a hot-wall effect. In 
some instances, we have observed 
that hot inlet gases brought into 
the top of the exchanger shellside, 
countercurrent to the cooling media, 
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impinge upon the dry tube wall, 
causing excessive local corrosion in 
this area. One way to avoid this is 
by introducing the hot gases at the 
bottom of the exchanger cocurrent 
with the cooling media so they 
travel upward and around the tubes. 
This produces a wetted-wall falling- 
film condition, preventing the hot 
gases from impinging directly upon 
the dry tube wall. 

Such a technique not only elimi- 
nates a corrosion problem, and 
many such problems have been han- 
dled in this fashion, but it would 
also appear to be a more acceptable 
practice from a heat-transfer stand- 
point (greater efficiencies are ob- 
tained through a liquid-film trans- 
fer than with a hot gas impinging 
upon a dry wall). 

Although this is a_ relatively 
simple method of overcoming a par- 
ticular type of corrosion problem, 
there is one condition under which 
it will not work. This is where an 
azeotropic stripping process takes 
place in the exchanger. An example 
involves a stainless-steel unit where 
hydrochloric acid was azeotropic- 
ally stripped from an organic media 
in a narrow zone of approximately 
18 in. Failure occurred in this zone 
and it would make little difference 
whether the gas was introduced at 
the top or the bottom. To overcome 
this particular situation, an alloy 
must be used that is resistant to the 
chemical composition existing 
throughout the exchanger. 
>» Easy Maintenance—The effects 
of heat exchanger design and in- 
stallation on ease of maintenance 
and replacement deserve mention. 
There still seems to be a contro- 
versy as to whether the exchanger 
should be mounted vertically or 
horizontally with respect to space 
requirements and capital cost. Re- 
gardless of this controversy, there 
are two important factors that 
should be very carefully reviewed. 
One is mounting the exchanger in 
such a fashion that retubing or 
removal of the tube bundle can be 
carried out easily and economically. 
For example, the following situation 
should be avoided: installation of a 
fixed tubesheet exchanger so that 
the tubes cannot be removed di- 


jacent equipment. Such a handling 
method damages the _ tubesheet 
holes, resulting in out-of-roundness 
or oversize holes, necessitating 
overexpansion of the replacement 
tube to obtain a tight seal. The 
service life of tubes so installed is 
usually much shorter than the orig- 
inal installation. 

The second factor involves clean- 
ing of the exchanger to remove foul- 
ing or corrosion products. Sufficient 
work area should be provided so 
that this can be done with a mini- 
mum of equipment interference and 
damage to the inlet or outlet ends 
of the tubes in the tubesheets. Such 
damage usually creates sites for 
local corrosion. 
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200 Steel Experts 
At Metal Show 
This week, at the 1960 National 


Metal Congress and Exposition 
(Philadelphia’s Trade and Conven- 
tion Center, Oct. 17-21), the largest 
concentration of steel producers 
ever assembled will demonstrate the 
latest in metalworking technology. 
Some 200 experts in engineering, 
production and marketing of steel 
will staff the exhibits in the “steel 


rectly without bending to avoid ad-arena” of the metal show. 
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... At the Dow 
Chemical Company, 
fiber research is 
optimized with a 
Bendix G-15 





Herman P. Briar 


At Dow Chemical, Research Project Leader Herman P. Briar used the Bendix G-15 
digital computer to speed research and reduce material costs in the development of the new 
synthetic fiber, Zefran. The versatility of the low-cost G-15 also permits its usage on other 
important Dow projects, including quality control, engineering, and market development. 


More than 350 G-15’s are currently in use, many in 
the chemical process industries. One reason for this 
popularity is that the new user, through the G-15 
EXCHANGE Organization, may take advantage 
of the work already done in applying the G-15 to his 
type of work. For instance, in the chemical field, 
the new G-15 user would have access to a wide 
variety of programs including: 


Process simulation * mass spectrometer calcula- 
tions * pressure vessel design * column design ¢ 
linear programming * probability analysis ¢ sta- 
tisticalanalysis * viscosity calculations ¢ heat 
exchange calculations « information retrieval ¢ 
regression coefficients ¢ multiple linear regression ® 


pipeline analysis ¢ analysis of variance * numerical 
differentiation ¢ quality control « random number 
generation * Fourier synthesis * and many more in 
engineering and business fields. 


The G-15 has many other valuable features: very 
low price, the widest variety of standard accessory 
equipment of any computer, alphanumeric type- 
writer and paper tape input-output as standard 
equipment, simplified programming systems, na- 
tionwide service organization, and fast availability. 
A Bendix Computer representative will be happy 
to discuss your computing needs in detail. Or, write 
for descriptive literature. 


Bendix Computer Division 


DEPT. 0-22 LOS ANGELES 45, CALIF 
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Class “‘T” (Straight-line Tandem) Class “Y”’ Class “H” (Four-corner) "* (Horizontal Duplex) 
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WE: ETHYLENE 
AD ener: ARGON. 

ile HYDROGEN 
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PITHESIS GAs 


Class ‘‘FE’’ (Balanced-Opposed) 


e Vacuum to 15,000 psig 
¢ Sizes to 5,000 h.p. 
¢ Motor or steam drive 


There is a CP Compressor to handle most 

known gases. Each machine is engineered to 

meet specific job requirements... with special materials, 
construction, capacity and pressure 

controls to suit process demands. 


Chic AGO PneUuMAatiC vi ssssnneraeriny 


AIR AND GAS COMPRESSORS * VACUUM PUMPS + PNEUMATIC TOOLS * ELECTRIC TOOLS + DIESEL ENGINES * ROCK DRILLS » HYDRAULIC TOOLS 
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Minute by minute . . . hour by hour... 
VIBRA-SCREW Feeders precisely feed dry 
materials with unerring accuracy. 


VIBRA-SCREW Bulk Feeders combine a 
vibrating screw rotation with a vibrating 
hopper, trough and tube. This exclusive 
new feature, offered in three styles, 
standard volumetric, feeder conveyor vol- 
umetric or gravimetric, now permits the 
positive handling of a wide range of dif- 
ferent and difficult substances. Each 
VIBRA-SCREW unit is especially designed 
to meet specific feeding requirements. 


Standard Volumetric: 


handles all materials, free flowing or sticky with complete 
accuracy. Capacity ranges from ounces to tons per hour. 


Feeder Conveyor 
Volumetric: 


for heavy duty service. Feeds 
and conveys horizontally from supply pipe or 
hopper. Tonnage rates with screw lengths up to 15 feet. 


Gravimetric: 


delivers weighed batches directly into process at timed 
intervals: Handles quantities down to one ounce with 
variable frequencies up to 4 per minute. Intermittent 
charges are easily converted into a self-adjusting, - 
continuous weight-controlled stream by using a j 
continuously rotating and vibrating third screw. 


Write Today for more information and inter- 
esting literature indluding valuable engineering data. 
We invite your inquiries . . . just send us the details 
of your dry materials handling problem. 


ibra-screw 1-4 =o) -4-1- Me oe 
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CP! NEWS BRIEFS... 
(Continued from p 102) 


includes a nitric acid plant capable 
of producing 33,000 tons/yr., a new 
facility to concentrate ammonium 
nitrate solution, and an increase 
in liquid urea production capacity 
from 10,000 to 17,000 tons/yr. 


Peabody-Wright Corp., subsidiary 
of Peabody Coal Co. and Curtiss- 
Wright Corp., is building a chemi- 
cal coke plant at Columbia, Tenn. 
Firm hopes to have the facility 
ready for production by January 1, 
1961. It will be adjacent to Hooker 
Chemical Co.’s operations in Co- 
lumbia, and Hooker will be one of 
the purchasers of the new plant’s 
coke output. 


International Minerals & Chem- 
ical Corp. has recently installed a 
new compactor unit to produce 
granular muriate at the firm’s 
plant at Carlsbad, N. M. Housed 
in the five-story building shown 
above, the unit replaces a granular 
flotation system used previously 
in this service. Total cost of the 
new facility was over $400,000. 


Scott Paper Co. is investing over 
$3 million in an expansion pro- 
gram that will feature increased 
capacity for two of the firm’s non- 
paper products: plastic drinking 
cups for hot beverages, and an 
open-pore polyurethane foam 
named ScottFoam. The products 
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tubing gives you more for your money 


HEN you need stainless steel pressure tubing 

for high temperature and pressure applications, 
take this wise step: Specify Timken® stainless pressure 
tubing. You will be sure of getting the finest quality 
available. One reason: Timken steel quality begins in 
our own melt shop. Another, our tubing gets “the white 
glove treatment” thru all manufacturing operations. 
For example, during white pickling, shown above, 
stainless steel straps hold the tubes to prevent damag- 
ing the surface. Excellent surface finish and high inter- 
nal quality are assured in Timken stainless tubing 
because: 

1. THE TIMKEN SEAMLESS tube mills are among the 
most modern and best-equipped anywhere. 

2. WE PIONEERED the production of stainless steel 
tubing for pressure tube applications, and have devel- 
oped numerous stainless and intermediate alloy steels 
for this purpose. 

3. SPECIAL TECHNIQUES, some of them unique in 


IMKE! 


the steel industry, are used in producing Timken stain- 
less pressure tubing. 

Call in Timken Company metallurgical experts to 
help solve your stainless pressure tubing problems. 
And there’s a wide variety of sizes and grades of tubing 
—some not available anywhere else. For the most for 
your money in steel, specify “Timken”. The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable: “TIMROSCO”. Makers of 
Tapered Roller Bearings, Fine Alloy Steel and Removable 
Rock Bits. 


WHEN YOU BUY TIMKEN STEEL YOU GET... 
1. Quality that’s uniform from heat to heat, bar to bar, 
order to order 
2. Service from the experts in specialty steels 
3. Over 40 years experience in solving tough steel 
problems 


=e OTE 


TIMKEN ALLOY STEEL AND SEAMLESS TUBING IS AVAILABLE FROM STEEL SERVICE CENTERS IN 44 CITIES IN THE UNITED STATES 
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Guaranteed! 200 Maintenance-Free 
Hours with New Plasmatron Spray Gun 


New Plasmadyne electrode development 
now assures a minimum of 200 hours oper 
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will be made in a plant that Scott 
is building at Eddystone, Pa. Fa- 
cility will cover about six acres, 
is scheduled for completion early 
next year. 


Texas-U.S. Chemical Co. an- 
nounces that Jefferson Construc- 
tion Co., Port Arthur, Tex., is the 
successful bidder for construction 
of a new process line that will in- 
crease synthetic rubber output at 
Texas-U.S.’s copolymer plant at 
Port Neches, Tex. The expansion, 
expected to be completed in 4-5 
months, will bring the plant’s syn- 
thetic rubber output to 156,000 
long tons/yr. 


National Lead Co. announces ex- 
tension through June, 1965, of its 
contract with the AEC for opera- 
tion of the Feed Materials Pro- 
duction Center at Fernald, Ohio, 
which has been operated since 
1951 by the firm’s subsidiary, Na- 
tional Lead Co. of Ohio. The $110- 
million facility converts concen- 
trates of uranium ore, received 
from Africa, Australia, Canada 
and the Colorado plateau area, into 
finished uranium metal shapes for 
use at other AEC installations. 


American Viscose Corp. has in- 
creased production of its polymer- 
coated cellophane, Avisco RS, by 
over 50%. Company offers four 
varieties of the product, manufac- 
tures it at plants in Fredericks- 
burg, Va., and Marcus Hook, Pa. 


Wallace & Tiernan Inc.’s Lucidol 
Div. has announced plans to build 
a $750,000 chemical research lab- 
oratory at Tonawanda, N. Y. Lu- 
cidol already operates a_ plant 
there that makes peroxide com- 
pounds. The laboratory will be a 
one-story, U-shaped building hav- 
ing over 20,000 sq. ft. of floor 
space. 


Hooker Chemical Corp. will spend 
about $240,000 to install a high-tem- 
perature reactor system that will 
dispose of liquid organic residues 
from chemical operations at the 
firm’s Niagara Falls, N. Y., plant. 
System will include a brick-lined 
reactor and spray tower, an ab- 
sorber and heated tanks. Reactor 
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will operate at about 1650-2375 F. 
in breaking down the wastes, 
which will include highly chlo- 
rinated, nonflammable compounds. 
Currently, the plant disposes of 
the wastes by dumping and bury- 
ing them on company property be- 
hind the plant. 


B. F. Goodrich Canada Ltd. an- 
nounces plans to build a multimil- 
lion-dollar tire plant near Kitch- 
ener, Ont. Construction is due to 
start next spring, is expected to 
be completed one year later. 
Goodrich now produces tires and 
other products at a central plant 
in Kitchener; the new facility will 
allow the firm to use its existing 
plant for manufacture of rubber 
and plastics industrial products, 
and for expanded production of 
other goods. 


Linde Co., Div. of Union Carbide 
Corp., announces that its new 
liquid-hydrogen plant at Torrance, 
Calif., is in full-scale production. 
It is the first privately owned and 
operated plant to produce liquid 
hydrogen on a commercial basis. 
Its production capacity is 12,000 
lb./day. (For a description of 
Linde’s liquid-hydrogen process, 
see p. 164.) 


Florida Steel Corp., Tampa, Fla., 
will build North Carolina’s first 
steel furnace and rolling mill on 
a 100-acre site near Charlotte. 
Project will cost $3.8 million, will 
include a furnace having a capac- 
ity of 51,000 tons/yr. The facili- 
ties are due to be completed in the 
middle of next year. Announce- 
ment of this project follows a re- 
cent merger of Florida Steel with 
the Charlotte firm of Easterby & 
Mumaw, Inc. 


Wyandotte Chemicals Corp. plans 
to build a plant near Toronto, Can- 
ada, to produce cleaning products 
such as metal cleaners, bottle- 
washing alkalies and dishwashing 
compounds. Construction is to 
start late this year. 


Calumet & Hecla, Inc., will build 
a $1.6-million plant at Inkster, 
Mich., for fabricating special met- 
als such as zirconium and tita- 


CHEMICAI 


4 








I.NGINEERING—October 17, 


Wherever corrosive atmospheres rule out non-ferrous 
metals, this Robertshaw 1011 Regulator gives you positive 
temperature control for heating or cooling applications. 


All essential parts are stainless steel for maximum cor- 
rosion-resistance . . . including Robertshaw Sylphon® Bel- 
lows, cap, frame, tubing and sensing bulb. Yes, even the 
valve can be stainless steel. 

Teflon chevron lifetime stem packing for leak-proof 
performance; quick-detach valve stem construction; auto- 
matic over-temperature protection. 

. in a wide 
to +455° F. 


Available in valve sizes from 14” to 4” 
selection of temperature ranges plied — 35 


Get complete specifications on this 1011 Regulator—as 
well as on Robertshaw’s broad line of temperature and pres- 
sure controls designed for the chemical industry—in Catalog 
TC-A. Write today! 


® 


MR. CONTROLS 


Robertshaw-Fulton Controls Co. 


FULTON SYLPHON DIVISION © Knoxville 1, tien: 


1960 
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ANNOUNCING 


The standard 

Type BZ Lectrodryer 

operates between 40 to 

150 psig. Special units are avail- 

able for 300 psig and higher pressure. 


NEW “BZ” LECTRODRYER 
for drying instrument air 
and other gases 


For years, Lectrodryer has been known for leadership in the design | 


and production of adsorbent dryers ...with a reputation for providing 
extra peak load capacity, greater drying dependability. Now here’s an 
even better dryer for compressed air and other gases—the new Type 
BZ Lectrodryer. 

Special emphasis has been placed in the Type BZ Lectrodryer on 
sound but simplified mechanical design. It is fully automatic, supply- 
ing continuous drying with no attention other than occasional lubrica- 
tion. Since the valves and valve mechanism move only a few times per 
day, there is virtually no wear — unlike units which cycle frequently. 

Bulletin BZ-161 describes this new Lectrodryer in detail. For a 
copy, or for drying help, write Pittsburgh Lectrodryer Division, 
McGraw-Edison Company, 303 32nd Street, Pittsburgh 30, Pa. 
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nium. It is slated to start up by 
early next year, initially producing 
tubes and rods. Firm expects that 
annual sales for the new facility 
will reach $2 million by 1962. 


Permanente Cement Co., of Oak- 
land, Calif., plans to build a ce- 
ment plant at Sutton, Alaska. It 
will cost about $5 million, will 
have initial capacity of about 
500,000 bbl. cement per year. To 
provide raw materials for the 
plant, Permanente has filed claims 
covering 240 acres of high-grade 
limestone deposits in the Upper 
King’s River Valley, near Anchor- 


Avondale Shipyards, Inc., New 
Orleans, has recently built two 
pressure-tank barges for Union 
Texas Natural Gas Corp., one of 
which is shown above. Designed 
for transportation of liquefied 
petroleum gas at 250 psi., each 
barge has a total capacity of 660,- 
000 gal. 


Morningstar-Paisley, Inc., has be- 
gun producing a complete line of 
liquid industrial adhesives at its 
new plant in Atlanta. Annual ca- 
pacity of the facility is 12 million 
lb.; it manufactures adhesives 
based on vegetable, animal, casein, 
synthetic resin and latex mate- 
rials. 


Polymer Industries, Inc., has com- 
pleted expansion of facilities for 


October 17, 1960—CuHEmMIcAL ENGINEERING 








Low-cost IBM 1620solves gasoline blending problem 
DETERMINES WHICH COMBINATION WILL RETURN THE MOST PROFIT 


The low-cost IBM 1620 Engineering Computer 
takes into account possible solutions to a 
blending problem and computes your most 
profitable operating plan. 

The IBM 1620 prints out a complete de- 
scription of its optimum solution, giving you 
the flow rates, unit severity levels and product 
compositions which should be used for the 
most profitable operation. Each variable in the 
system is accounted for, with complete cost 
ranges to indicate the sensitivity of your sys- 
tem to the initial cost and product data. 


BALANCED DATA PROCESSING 


Using linear programming techniques, the 
1620 adapts efficiently to changes in your 
system. These techniques will be made avail- 
able without cost to IBM customers later this 
year. This is another example of Balanced 
Data Processing .. . machines supported by 
complete services. For information about the 
IBM 1620 and the special advantages it offers 
for blending and other important petroleum 
applications, call your local IBM representa- 
tive. Like all IBM equipment, the 1620 com- 
puter may be purchased or leased. 


THE IBM 1620 is an economical, 
desk-size engineering computer 
with features previously found 
only in larger systems. It offers 
solid state design, magnetic core 
storage and high-speed internal 
computing performance. Its ver- 
satility and ease of operation 
recommend it for such petroleum 
industry applications as distilla- 
tion problems, unit correlations, 
evaluation of options and deter- 
mination of equipment efficiency. 








LOOK at the 
plants that depend upon 


TR i D UNIT HEATERS 


BLAST HEATERS 
RADIATORS 

for a trouble-free, low maintenance cost heating system - 

One that will serve without service - Installations made in 

1929 are still operating without need for repairs. GRID’S design 


and construction makes the difference ! 
Cast Iron Construction resists corrosion externally 
from acid fumes and internally from electrolysis. 
No leaking from rotted cores 
one-piece cast iron heating sections and headers 
are leak-proof on steam pressure up to 250 
p.s.i. 450° temperature. Smaller steam lines 
cost less 
heating sections with widely spaced fins cast 
integral with steam chambers are easy to clean 
- Will not “mat" on air intake side. 
design develops low outlet temperatures and, 
with proper fan volumes, delivers warm, com- 
fortable air to floor - No wasted heat at ceiling. 


Get complete information on a GRID System for 
your plant. Write for catalog *956 GRID CAST 
IRON STEAM HEAT TRANSFER SURFACE 
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making its industrial adhesives 
and textile specialty polymers at 
Springdale, Conn. The _ project 
involves a new general-office area, 
tank farm, solvent mixing plant 
and polymerization plant, and a 
100% increase in former produc- 
tion and laboratory areas. A chief 
product of the polymerization 
plant will be polyvinyl acetate. 


The Black-Clawson Co. has re- 
cently completed a new laboratory 
at Middletown, Ohio, for research 
and development work in pulping 
and papermaking. One of the fa- 
cilities included is the cold-soda 
pulping pilot plant seen above. 


Reynolds Metals Co. has almost 
completed a $1-million expansion 
and modernization program that 
will double plastics production ca- 
pacity at the firm’s plant at Grot- 
toes, Va. Reynolds makes oriented 
polyvinyl! chloride film and water- 
soluble polyvinyl alcohol film 
there. 


Tennessee Corp.’s U. S. Phos- 
phoric Products Div. is building 
a 350-ton/day ammonia plant at 
Tampa, Fla. The multimillion- 
dollar facility will use natural gas 
as raw material. One of its fea- 
tures will be an ammonia synthe- 
sis converter, said to be the larg- 
est single converter unit in the 
world. Design and construction is 
by Chemical Construction Corp. 
and the plant will use Chemico’s 
ammonia process. Construction is 
due to be completed by late 1961. 


B. F. Goodrich Chemical Co. has 
opened a new vinyl resins plant 
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Get your money's worth... 


specify CARBIDE’s 
ISOBUTANOL and 


ISOBUTYL ACETATE 


It makes sense to buy your isobutanol 
and isobutyl acetate from CARBIDE’s new 
commercial facilities. Here’s why— 

You can buy minimum bulk quan- 
tities at the tank-car price. The reason: 
only at CARBIDE can you get all! your 
solvents—alcohols, esters, ketones, and 
glycol-ethers—together in combination 
bulk shipments. By making up the bal 
ance of the tank car or tank truck with 
your other solvent needs, you save four 
cents a pound, or 26 cents a gallon, over 
the same amount of isobutyl solvents in 
LCL shipments; in combination carloads 
of drums, you save two-and-a-half cents a 
pound, or 16 cents a gallon. 

Here’s another dollars-and-cents reason: 
You get impartial solvent advice 
that saves you money and improves your 
formulations. Different families of sol- 
vents contribute different properties. For 
many formulations a blend of two or 
more solvent types gives the best results 
in performance and savings. CARBIDE 
supplies them all—can tell you how to 
formulate with them all—can show you 
how to save with them all—and then, can 
deliver them in money-saving combina- 
tion shipments. 

Let a Carpipe Technical Representa- 
tive show you how the full line of solvents 
can be put to work to save you more 
and serve you better. Call your nearest 
CarB1DE office, or write to Union Carbide 
Chemicals Company, Division of Union 
Carbide Corporation, 270 Park Avenue, 


New York 17, New York. 


UNION CARBIDE 
CHEMICALS COMPANY 










UNION 
CARBIDE 








WITH 


“POLYBLOC” 


HEAT EXCHANGERS 


STACKED IMPERVIOUS 
GRAPHITE BLOCKS 


. 
HIGH EFFICIENCY 
ASSURED BY VERY SHORT 
PASSAGES AND MIXING 
CHAMBERS 


o 
LOW MAINTENANCE 
GUARANTEED 


NO FRAGILE TUBES 
o 
NO CEMENTED JOINTS 


a 
Write for free 
engineering manual 


THE CARBONE 
CORPORATION 


BOONTON, NEW JERSEY 
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at Long Beach, Calif. Capacity is 
stated to be several million pounds 
per year. The facility is Good- 
rich’s seventh manufacturing 
plant in the U.S., and its first 
vinyl resin producing plant west 
of the Mississippi. 


Republic Refining Co., division of 
Plymouth Oil Co., Pittsburgh, will 
build a Hydeal-process benzene 
plant at its refinery in Texas City, 
Tex. Capacity of the unit, due to 
be completed in May 1961, will be 
15 million gal./yr. 


Canadian Industries Ltd., Cana- 
dian affiliate of Great Britain’s 
Imperial Chemical Industries, will 
spend $3.5 million in expanding its 
central research laboratory at 
McMasterville, near Montreal, 
Que. The expansion will provide 
a threefold increase in available 
space. Construction is to start 
next spring, with completion 
scheduled for mid-1962. 


A. O. Smith Corp. will build a $2- 
million advanced research center 
at Middleton, Wis., which will be 
used for work in_ solid-state 
physics and physical chemistry of 
materials, as well as energy proc- 
esses that are involved in use of 
the materials under study. The 
center will occupy an 80-acre tract 
of land. Construction is to start 
this fall and the firm hopes to be- 
gin operating in the facilities by 
the middle of next year. 


E. F. Drew & Co. is building a re- 
finery at Ajax, Ont., which will 
produce edible oil products. Plant 
operations will include continuous 
refining, bleaching, hydrogenat- 
ing, winterizing and deodorizing. 


Pacific Carbide & Alloys Co. has 
placed on stream a new 5-million- 
lb./yr. vinyl acetate plant at Port- 
land, Ore. The $500,000 unit is ad- 
jacent to the company’s existing 
calcium carbide plant. 


Olin Mathieson Chemical Corp. 
will expand its facilities at 
Niagara Falls, N. Y., for produc- 
ing “HTH”, a dry chlorine chemi- 
cal used in water purification. The 
expansion will be completed by the 
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#3 Kellogg Plant Engineering 
Goes to Work for SunOlin 


Now in operation at North Claymont, Delaware, 
SunOlin Chemical Company’s new urea plant, below, 
is a working replica of the model shown above, which 
Kellogg built and used in engineering and erecting the 
project. Utilizing the Fauser-Montecatini Process, 
this plant is the first major urea plant on the East 
Coast—and produces over 200 tons per day of crys- 
talline and prilled urea. 

A major feature of the plant is the Kellogg-designed 
steam-methane reformer, which produces the 150 tons 
of COz required each day for reacting with 120 tons 
of NHs to form the ammonium carbamate which is 
dehydrated to urea and water. Much of this water is 
used to absorb unreacted NHs and COg. These re- 
actants are then returned to the reactor for re-use. 

Kellogg welcomes the opportunity to discuss its 
engineering-procurement-construction services with 
you, and to show you how its model techniques can 
expedite plant design and completion. 


THE M. W. KELLOGG COMPANY 


711 Third Avenue, New York 17, N.Y. 
A subsidiary of Pullman Incorporated ‘\ A 
Offices of other Kellogg companies hee wn) 


are in Toronto, London, Paris, 
Rio de Janeiro, Caracas, Buenos Aires 
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COMPOUND-LOOP CONTROL 


Wert) 


Compound-loop Control by Wallace & Tiernan maintains 
chlorine residuals automatically—provides utmost flexibility in 
arrangement and process control. 

Chlorinator feed rate is adjusted by two signals: one from 
water flow, the other from continuous, automatic residual anal- 
ysis. Since feed rate is the product of these signals, Compound- 
loop Control gives you a range of greater than 100:1. No matter 
how much flow or demand changes, your system always main- 
tains the selected residual. 

Regardless of the size, type, or physical layout of your sys- 
tem, Compound-loop Control adapts readily. Electric, pneu- 
matic, or variable vacuum control signals can be used. And you 
can install Compound-loop Control as a package or convert to it, 


component by component, as your system expands. 


For more information, write Dept. S-145-29 


YY WALLACE & TIERNAN INCORPORATED 





2S MAIN STREET. BELLEVILLE 9, NEW JERSEY 
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end of next year, will double the 
plant’s HTH capacity. 


Huron Portland Cement Co. is in- 
creasing productive capacity at 
its Alpena, Mich., plant by install- 
ing a 5,250-bbl./day kiln, which 
will be the second-largest dry 
process kiln in the U.S. Company 
will also install a 74x853-ft. hori- 
zontal articulated air quenching 
cooler. 


Dow Badische Chemical Co., Free- 
port, Tex., will build a plant to 
make n-butanol and isobutanol. 
The products will be sold through 
The Dow Chemical Co., with which 
Dow Badische is associated. Com- 
pletion of the plant and first ship- 
ments are scheduled for early next 
year. 


Companies 


National Distillers & Chemical 
Corp., New York and—Federal 
Chemical Co., Inc., Louisville, Ky., 
are likely to merge. Federal, a 
manufacturer of mixed fertilizers, 
would operate under its present 
name as a division of National 
Distillers if the merger is 
achieved. It has been approved in 
principle by the boards of both 
companies. 


Metal & Thermit Corp., New York, 
has expanded its activities in the 
minerals field by acquiring the re- 
sources and facilities of Orefrac- 
tion Minerals, Inc. Latter firm 
operates at Andrews, S. C., supply- 
ing zircon for the foundry, refrac- 
tory, ceramic and glass industries. 
Purchase involved about $1 mil- 
lion in cash. 


Philips Electronics & Pharmaceu- 
tical Industries Corp., of New 
York, is acquiring The Columbus 
Pharmacal Co., of Columbus, Ohio. 
The acquisition marks further 
penetration of the drug field by 
Philips, following a merger last 
year with Anchor Serum Co. Phil- 
ips is a majority-owned subsidiary 
of Consolidated Electronics Indus- 
tries Corp. 
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Sun Chemical Corp., New York, 
and Universal Printing Ink Co., 
Ltd., Leeds, England, have jointly 
formed an ink manufacturing com- 
pany that will operate in England 
and Europe. The new company 
will operate under the name of the 
English founding firm, will build 
several new plants to produce 
printing ink for countries in the 
European Common Market and in 
the Free Trade Area. 


International 


Puerto Rico: A new research re- 
actor has started up at the Puerto 
Rico Nuclear Center at Mayaguez. 
Designed and installed by the 
Atomics Div. of American Machine 
& Foundry Co., it is to be initially 
operated at 1,000 kw. with provi- 
sion for later operation at 5,000 
kw. Cost: $1.13 million. 


Japan: The first Udex-process unit 
in Japan for separating benzene, 
toluene and xylene from coke oven 
light oil has been completed at the 
Kokan Chemical Industries Co., 
Ltd., plant in Kawasaki. The 500- 
bbl./stream-day facility was de- 
signed by Universal Oil Products 
Co., of Des Plaines, III. 


England: Imperial Chemical In- 
dustries has increased its sodium 
silicofluoride capacity by over 
50%, by starting up a new unit at 
its Billingham Works. Company 
also reports that it will merge its 
Salt Div. into its Alkali Div. 


El Salvador: Esso Standard Oil, 
S. A., announces that it will start 
construction next year on a $8.5- 
million refinery at the port’ of 
Acajutla. Facility will be able to 
turn out over 3 million bbl./yr. of 
petroleum products, including 
gasoline, motor and fuel oil, diesel 
fuel, jet fuel and kerosene. It will 
be next to a $12-million refinery 
being constructed by a Shell Oil 
Co. affiliate. 


England: Sto-Chem Ltd. is the 
name selected for a new chemical 
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={-\fela-me yy A-m OI-t-ilelal-re This New Pump 


From Maine to Texas we explored refineries, paper mills, pharmaceutical 
and chemical plants. Everywhere we found that metering operations— 
from pilot plants to proportional blending—were automated, efficient, in- 
genious. But there was room for an improved plunger pump. A pump 
that would give more flexibility and convenience in modern metering oper- 


ations . 


. Positive accuracy and dependability in metering bland or 


harshly corrosive liquids against pressure. 
Because it’s designed around these critical needs, the new Wallace & Tiernan 


Series 200 Metering Pump fills the bill. Here’s how: 


Flexibility Drive units may be ganged 
to meter several liquids. One, two, or 
three liquid ends on one drive increase 
capacity and smooth out pumping pulsa- 
tions. Six stroking speeds, several plunger 
diameters, and many liquid-end materials 
add further flexibility. “Stop-Adjust” and 
“Run-Adjust” models are available, On 
the latter, automatic stroke-length con- 
trol, including ratio control, is easily 
achieved. 


Convenience For different capacities 
or liquids, self-aligning liquid ends are 
quickly changed as complete units—a real 
convenience in pilot plant study. Bases 
for the Series 200 Pump may be steel 
plate, pipe, or structural shapes. A 
unique arrangement of eccentrics drives 
the plunger. This eliminates rocker arms 
and makes for the responsive, convenient 
Stroke-length control industry needs. 


Dependability The Series 200 
Pump’s design and materials mean resis- 
tance to wear and corrosion, less main- 
tenance, and dependable operation. The 
drive is powered by a standard electric 
motor. Heavy ball bearings, forced-feed lu- 
brication, and no cantilever bearing loads 
also assure long-lasting dependability. 


Accuracy The Series 200 Pump meters 
accurately against up to 4,000 psi in the 
lower ranges (minimum 0.65 gph). And 
it meters any set amount, time after time, 
within + 1%—the kind of accuracy mod- 
erp quality-controlled blending must have. 


In every feature, the new Series 200 
Pump is designed with modern industrial 
processing in mind. Component by com- 
ponent and feature by feature, you, the 
industrial user, called the shots. You 
specified the new W&T Series 200 Meter- 
ing Pump. 


For more on this user-inspired pump, write today to Dept. L-5.29 
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There’s a world of service available 


when you specify LAYNE 


24 hours a day. The vast network of Layne Associate 


PUMPS e WATER WELLS e WATER TREATMENT 
Companies with over 75 years’ experience, trained 


Any service is only as good as its availability when 


you need it. 

Layne service for any pumps, wells, water systems 
and water treatment for Industry— Municipalities 
—Agriculture is available throughout the world, 


personnel and quality Layne replacement parts, as- 
sure prompt and complete service wherever you may 
be located. Industrial Sales Representatives in major 
cities. Write for Layne Service Bulletin 100. 


Layne complete water services include: initial surveys ¢ explorations e recommendations e site selection « foundation and 
soil sampling ¢ well drilling « well casing and screen ¢ pump design, manufacture and installation ¢ construction of water 
systems e maintenance and service « chemical treatment of water wells e water treatment ¢ all backed by Layne Research. 


LAYNE & BOWLER, INC., MEMPHIS 


GENERAL OFFICES AND FACTORY, MEMPHIS 8, TENN. 


LAYNE ASSOCIATE COMPANIES 
THROUGHOUT THE WORLD 


Sales Representatives in Major Cities 





ASSOCIATE COMPANIES 


LAYNE-ARKANSAS COMPANY 

Stuttgart, Arkansas 

LAYNE-ATLANTIC COMPANY 

Savannah, Georgia; Norfolk, Virginia; 

Glen Burnie, Maryland; Orlando, Florida; 
Albany, Georgia; Florence, South Carolina 
LAYNE-CENTRAL COMPANY 

Memphis, Tennessee; Pensacola, Florida; 
Jackson, Mississippi 

GENERAL FILTER COMPANY 

(Complete Water Treatment) Ames, lowa 
LAYNE-LOUISIANA COMPANY 

Lake Charles, Louisiana 

LAYNE-MINNESOTA COMPANY 
Minneapolis, Minnesota 

LAYNE-NEW YORK COMPANY 

Linden, New Jersey; 

New Hyde Park, L. I., New York; 

Arlington, Massachusetts; 

Pittsburgh, Pennsylvania; Camden, New Jersey 
LAYNE-NORTHERN COMPANY 

Mishawaka, Indiana; Indianapolis, Indiana; 
Lansing, Michigan 

LAYNE-NORTHWEST COMPANY 

Milwaukee, Wisconsin 

THE LAYNE OHIO COMPANY—Columbus, Ohio 
LAYNE TEXAS COMPANY 

Houston, Texas; Dallas, Texas; El Paso, Texas; 
Corpus Christi, Texas 

LAYNE-WESTERN COMPANY 

Kansas City, Missouri; St. Louis, Missouri; 
Aurora, Illinois; Ames, lowa; Omaha, Nebraska; 
Wichita, Kansas; Denver, Colorado 
INTERNATIONAL WATER SUPPLY, LTD. 
London, Ont., Canada; Montreal, Quebec, Canada; 
Oakville, Ont., Canada; Vancouver, B. C., Canada; 
Saskatoon, Sask., Canada 

INTERNATIONAL WATER CORPORATION 
Pittsburgh, Pennsylvania 

LAYNE PACIFIC DIVISION 

Seattie, Washington 

LAYNE-VENEZUELA C. A. 

Caracas, Venezuela; Maracaibo, Venezuela 
COMPANIA ARGENTINA PRODUCTORA 
DE AGUA, S.R.L. 

Buenos Aires, Argentina 

LAYNE FRANCE—Paris, France 

LAYNE WELLS INTERNATIONAL 

Saigon, Vietnam 
L'HYDRAULIQUE-AFRIQUE—Paris, France; 
Algiers, Algeria; Dakar, French West Africa; 
Tunis, Tunisia; Cairo, Egypt 


INDUSTRIAL SALES REPRESENTATIVES 
IN THESE PRINCIPAL CITIES: 
Albuquerque, N.M.; Atlanta, Ga.; Boston, Mass.; 
Buffalo, N.Y.; Charleston,W.Va.; Charlotte, N.C.; 
Chicago, tll; Cincinnati, Ohio; Coral Gables, Fia.; 
Detroit, Mich.; Grand Rapids, Mich.; 

Honolulu, Hawaii; Houston, Tex.; 

Indianapolis, Ind.; Jacksonville, Fla.; 


New York, N.Y.; Philadelphia, Pa.; Richmond, Va.; 


St. Paul, Minn.; St. Petersburg, Fla.; 
Salt Lake City, Utah; South Bend, Ind. 


There's a world of service available 
WHEN YOU SPECIFY LAYNE 


CPI NEWS BRIEFS... 


company that will manufacture 
synthetic rubber latex in Eng- 
land’s Midlands. Company is be- 
ing formed jointly by Witco Chemi- 
cal Co., Inc., New York, and U. 8. 
Rubber Co. Its plant will cost over 
$2.5 million, will have initial an- 
nual capacity of 8 million lb. The 
facility is to go on stream next 
fall, producing a full line of buta- 
diene-styrene, high styrene, nitrile 
and acrylic types of latex. 


Argentina: A group of U.S. com- 
panies—Fish International Corp. 
& Associates, Continental Oil Co., 
Cities Service Co., U. S. Rubber 
Co. and Witco Chemical Co.—have 
filed a plan with the Argentine 
government for a major petro- 
chemical complex at San Lorenzo. 
Total investment is expected to be 
about $74.5 million. Product slate 
will include 45,000 tons/yr. syn- 
thetic rubber, 11,500 tons/yr. car- 
bon black, 7,000 tons/yr. styrene 
(above rubber requirements), 
1,290 bbl./day aviation alkylate 
and about 840 bbl./day benzene. 

The complex will require about 
36 months for construction after 
the plan is approved but some 
units will be on stream within 18 
months. The U.S. companies have 
formed an Argentine corporation 
named Pasa, which will own and 
operate the facilities. 


British Guiana: Construction is 
almost completed on a $35-million 
alumina plant being built on the 
Demerara River by Demerara 
Bauxite Co., Ltd., subsidiary of 
Aluminum Company of Canada, 
Ltd. Due to start operating early 
next year, the unit has a design 
capacity of 235,000  tons/yr. 
alumina. 


Morocco’s government is invest- 
ing $50 million in connection with 
chemical facilities at Safi. In- 
cluded is (1) a pipeline that will 
bring natural gas to Safi from 
Essacuira, for a planned ammo- 
nium phosphate plant that will be 
operated by a Royal Dutch Shell 
subsidiary, (2) a plant that will 
produce 1,200 tons/day sulfuric 
acid and 440 tons/day phophoric 
acid, and (3) a $17-million plant 
to produce triple superphosphate. 
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THE MOST 


COMPLETE LINE 
OF MECHANICAL 


PACKINGS* 


SOLD THROUGH 
INDUSTRIAL 
DISTRIBUTORS 


Dependable Local Service « 
Always Available « 
Prompt Delivery 


Find the Belmont Distributor nearest you 
in Conover-Mast Purchasing Directory 


HIGH PRESSURE ASBESTOS « ROTARY PUMP PACKINGS 
VALVE PACKINGS o V-RINGS e LEATHER PACKINGS © SHEET 
PACKINGS AND GASKETS e HYDRAULIC & PNEUMATIC 
PACKINGS e METALLIC PACKINGS PLASTIC PACKINGS 
TEFLON PACKINGS & GASKETS o SPIRAL WOUND GASKETS 


\/ 





CPI NEWS BRIEFS .. . 


Italy: Montecatini has completed 
agreements with firms from two 
other countries, involving manu- 
facture of polypropylene products 
by Montecatini-owned processes. 
One agreement was with Eng- 
land’s chemical group, Imperial 
Chemical Industries, Ltd., which 
will make Meraklon polypropylene 
fiber under an exclusive license 
for the United Kingdom. The 
other agreement involves’. the 
Dutch firm Bataafsche Petroleum 
Maatschappij N.V., which will 
form a joint company with Monte- 
catini to produce polypropylene 
at Rotterdam for plastics use. The 
Rotterdam plant will operate in 
conjunction with facilities of 
Shell Netherlands  Raffinaderij 
N.V. 


Japan’s aluminum industry will be 
greatly increased by new plants 
currently in the planning stage. 
Showa Denko will build a 60,000- 
ton/yr. aluminum unit at Goi, near 
Tokyo; Sumitomo Chemical has 
announced a plant of the same 
capacity for Sakai, near Osaka; 
and Mitsubishi Chemical will 
build an aluminum plant on the 
island of Kyushu. 


West Germany: The German min- 
ing firm Preussische Bergwerks 
und Huetten AG and the Dutch 
chemical firm N. V. Koninklijke 
Nederlandsche Zoutindustrie have 
founded a joint subsidiary that 
will operate an electrolytic chlo- 
rine-caustic plant at Ibbenburen, 
West Germany. 


Japan: Nippon Oil Co. has re- 
quested government approval to 
build a refinery at Nishinomiya, 
between Osaka and Kobe. Facility 
will process 150,000 to 200,000 
bbl./day of oil, is part of an over- 
all, $167-million petrochemical 
project for the Nishinomiya area. 


Brazil: J. T. Baker Chemical Co., 
Phillipsburg, N. J., and B. Herzog 
Comercio E Industria, S. A., of 
Brazil, have organized a joint firm 
to produce reagent chemicals at 
Sao Paulo. Name of the new com- 
pany is Baker-Herzog Produtos 
Quimicos Ltda. 


‘THE PACKING & RUBBER COMPANY «+ PHILADELPHIA 37, PA. 


October 17, 1960—Cuemicat ENGINEERING 





Glas-Col Announces... 


BATCH 
REACTION 
VESSEL 


for pharmaceuticals— 
foods—cosmetics— 
fine chemicals 


Now heat and pour high purity prepara- PRICES AND SPECIFICATIONS 
tions quickly, conveniently, at low cost 





Heating Mantles 





The flask is Pyrex* . . the heating mantle and 
trunnion frame by Glas-Col. Heat is zoned to Watts Per Zone Catalog Price 
prevent super heating of bare walls above liquid Top Zone | Bottom Zone | Number 
levels. Batches can be emptied quickly, easily, 2100w-230v | 2000w-230v | RFM-10PL** | $230.00 
at the flick of a wrist. Trunnion frame of heavy, 3400w-230v | 2900w-230v | RFM-20PL**| 350.00 
welded aluminum supports both ten and 
twenty gallon flask sizes. 


























***'PL"" signifies mantle for flask with pouring lip 


Glas-Col can supply heating mantle and trun- Trunnion Frame 
nion frame for lipped vessels of stainless steel, Heavy, welded alutinum with support-rings 
too! Send us your requirements. for either 10- or 20-gallon flask 











*Registered trademark of Corning Glass Works 


World’s largest manufacturer of heating mantles for 
laboratory, pilot plant, and chemical processing applications 


Glas-Col Apparatus Company 


ic] WY hd | BS Electric Heating Mantles Dept. cR 


711 Hulman Street 
Terre Haute, Indiana 


CHEMICAL ENGINEERING—October 17, 1960 





New 
Stokes 
size 1 
Tornado 
Mill... 


BUILT FOR INCREASED CAPACITY 


extra heavy duty + rugged construction ¢ portability 


The new Stokes Tornado Mill is specially constructed to meet 
your requirements for higher capacity. The massive 360° 
screen covers a full 270 square inches to give a substantial 
increase in volume . . . and handles even the toughest assign- 
ments with capacity to spare. 


Notice the heavy duty look of the new Mill. Yet, the new 
Tornado Mill has the same convenient portability as the 
popular Size O model . . . and is designed to handle the same 
types of materials . . . wet, sticky or dry. It granulates, 
pulverizes, disperses, and recovers scrap. And even with the 
higher capacity and heavier duty, the new unit can be taken 
apart and cleaned thoroughly in a matter of seconds. 


Why not get all the facts on the new Size 1 Tornado Mill? 
Just write to Stokes . . . today. 


Pharmaceutical Equipment Division 


F. J. STOKES CORPORATION 


5500 Tabor Road 
Philadélphia 20, Pa. 








Convention Caiendar 


October 


16-19. American Oil Chemists’ Society, 
Annual Convention, Hotel New Yorker, 
New York, N. Y. 


17-19. American Society of Mechanical 
Engineers & American Society of Lu- 
brication Engineers, 7th Annual Lu- 
brication Conference, Statler-Hilton 
Hotel, Boston, Mass. 


17-19. Technical Assn. of the Pulp and 
Paper Industry, 15th Plastics-Paper 
Conference, Hotel Syracuse, Syracuse, 


aX. 


17-19. Institute of Radio Engineers, 
1960 Symposium on Adaptive Control 
Systems, Garden City Hotel, Garden 
City, L. I., N. Y. 


17-21. American Society for Metals, 
1960 Metal Show, Philadelphia, Trade 
and Convention Center, Philadelphia, 
Pa. 


18. Commercial Chemical Development 
Assn., “The Chemical Industry, 
Canada and the U.S.A.,” Queen Eliza- 
beth Hotel, Montreal, Que. 


19-26. International Plastics Exhibi- 
tion, Utrecht, The Netherlands. 


20-21. Air Pollution Control Assn., 
West Coast Section, 2nd Technical 
Meeting, Santa Barbara Biltmore 
Hotel, Santa Barbara, Calif. 


20-22. National Society of Professional 
Engineers, Fall Meeting, Denver, Colo. 


23-27. Technical Assn. of the Pulp and 
Paper Industry, 156th Engineering 
Conference, Robert Meyer Hotel, Jack- 
sonville, Fla. 


24-26. Canadian Manufacturers of 
Chemical Specialties Assn., 3rd An- 
nual Meeting and Conference, Queen 
Elizabeth Hotel, Montreal, Que. 


25-27. American Standards Assn., 11th 
National Conference on Standards, 
Sheraton-Atlantic Hotel, New York, 
N, Xi 


25-28. National Assn. of Corrosion En- 
gineers, South Central Regional Meet- 
ing, Mayo Hotel, Tulsa, Okla. 


26-27. Illinois Institute of Technology, 
1960 Computer Applications Sympo- 
sium, Morrison Hotel, Chicago, Ill. 


27-28. The Fiber Society, Fall Meeting, 
Washington Hotel, Washington, D. C. 


28. American Institute of Chemical 
Engineers, South Texas Section, 15th 
Annual Technical Meeting, Rice Hotel, 
Houston, Tex. 
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31. American Management Assn. 
Packaging Management Course, Hotel 
Astor, New York, N. Y. 


November 


2-4. Society for Experimental Stress 
Analysis, Annual Meeting, Berkeley, 
Calif. 


3-4. American Production and Inven- 
tory Control Society, 3rd Annual Na- 
tional Conference and Technical Ex- 
hibit, Sheraton-Cadillac Hotel, Detroit. 


7. Society of Plastics Engineers, “Au- 
tomation in Injection and Compression 
Molding”, King Edward Sheraton 
Hotel, Toronto, Ont. 


7-9. The Chemical Institute of Canada, 
Canadian Chemical Engineering Con- 
ference, Quebec City, Que. 


8-10. The Material Handling Institute, 
Inc., Material Handling Institute Cen- 
tral States Show, The Kentucky Fair 
and Exposition Center, Louisville, Ky. 


9-10. The Chemical Market Research 
Assn., Annual Meeting, Pittsburgh 
Hilton Hotel, Pittsburgh, Pa. 


14-17. American Institute of Electrical 
Engineers, Magnetism & Magnetic 
Materials Meeting, New Yorker Hotel, 
New York, N. Y. 


14-18. American Society of Tool Engi- 
neers, Western Tool Show & Semian- 
nual Convention, Ambassador Hotel, 
Los Angeles, Calif. 


15-16. Purdue University, Symposium 
on Engineering Applications of Prob- 
ability and Random Function Theory, 
Lafayette, Ind. 


16-17. Oklahoma State University, In- 
dustrial Wastes Conference, Still- 
water, Okla. 


20-22. Fluid Controis Institute, Inc., 
Fall Meeting, Drake Hotel, Chicago. 


29. American Institute of Consulting 
Engineers, Annual Dinner, Waldorf- 
Astoria Hotel, New York, N. Y. 


29-36. Midwest Research Institute and 
CHEMICAL ENGINEERING Sympo- 
sium on new techniques in mathemat- 
ics, chemistry and engineering as ap- 
plied to modern chemical engineering 
practice, Hotel Muehlebach, Kansas 
City, Mo. 


27-2. American Society of Mechanical 
Engineers, Annual Meeting, Statler- 
Hilton Hotel, New York, N. Y. 


28-2. American Society of Mechanical 
Engineers, 24th National Exposition 
of Power and Mechanical Engineering, 
New York Coliseum, New York, N. Y. 





NALCAMINE G-39M 
... [his low cost fatty diamine 


makes high guatity 
aa corrosion tulbiters ! 


@ It is strongly adsorbed on metallic surfaces . . . 
Contains two cationic centers, making it a really 
powerful surface active agent. 


¢ 
Were 2 e@ It is readily pourable, for easiest handling. 
Why / @ It exhibits excellent stability in corrosive en- 


vironments. 


e It is soluble in hydrocarbons . . . as the free 
cams or as its salts of high molecular weight 
acids. 


@ It makes normally water-accepting surfaces oil 
wettable. 


e@ It can be alkylated, oxyalkylated, quaternized 
or converted to salts of acids by neutralization. 


Nalcamine G-39M has been designed expressly for use in 
products where pharmaceutical purity and color are not re- 
quired. Thus it offers you all these important properties for 
a top corrosion inhibitor at a really down to earth cost! 


‘THIS IS NALCAMINE’ G-39M 
Sey N — CH, 


ee 
R—C CH, 


I 
CH,CH,NH, 


- Nalcamine G-39M is a mixture of diamino imidazolines, 
» consisting predominantly of the diamine shown above 
where the mixed aikyl chains are heptadecenyl and hep- 
_tadecadienyl. ie 


SHIPPING 

Nalcamine G-39M is shipped 
in fifty-four gallon, bung, un- 
lined, non-returnable steel 
drums. Weight of each drum 
is approximately 420 Ibs. 


TYPICAL ANALYSIS 
Apparent Molecular Wt. .422 
Apparent Combining Wt..211 
% Imidazoline..........94.0 
% Titratables..........99.2 
Spec. Gravity at 60°F.. .0.948 
Pour Point °F 
Viscosity at 60°F. cps.... 
Density — Lbs. per gallon .7.91 


HANDLING 

Nalcamine G-39M can be 
handled or stored in iron or 
mild steel. It should be stored 
in a closed container. 


NALCO CHEMICAL COMPANY 


6236 West 66th Place 7 Chicago 38, Illinois 


Subsidiaries in England, Italy, Mexico, Spain, Venezuela 
and West Germany 
In Canada—Alchem Limited, Burlington, Ontario 


® 
+++ Serving Industry through Practical Applied Science 


CHEMICAL ENGINEERING—October 17, 1960 


N 


“” 


S 


S 


CHEMICALS 


S 


CHEMICALS 


CHEMICALS 


CHEMICALS 


S 


CHEMICALS 


S 


CHEMICALS 


S 


oO 
= 
— 
= 
2 
2 


2 
F 
= 


Q 
x 
nal 
= 


S 


o 
= 
taal 
= 


S 


CHEMICALS 


241 





Tightly sealed against heat, 
cold, dust, fumes, rain, snow... 


ELLIOTT 


Mechanical Drive Turbines 
are dependable, economical 


Strong and husky, Elliott type YR turbines make dependable, 
economical drives for pumps, compressors, fans, line shafts, 
generators and other equipment. All-weather protection as- 
sures dependable operation under all conditions of heat, cold, 
moisture, dust and contaminated atmosphere. 

The governor is simple and reliable, and is available in 
several modifications to match speed and pressure control 
requirements, YR turbines are designed for easy installation 
and service. Many key parts are interchangeable for various 
frame sizes. Two sizes are shown below. Write for descriptive 
bulletin H 22-D. HO-3 


: ELLIOTT Compan 


Jeannette, Penna. 


In addition to the units illustrated here, Elliott makes single-stage 
turbines in special frames, reduction gears, multistage mechanical 
drive turbines to 50,000 hp, and turbine-generators through 44 mw. 





NEW EQUIPMENT... 
(Continued from page 120) 


to +500 F. up to 1,000 psi. Ac- 
curacy is claimed to +0.0005 spe- 
cific gravity. 

Design of the unit permits its 
use in open or closed systems. Sam- 
pling at both pressure and tempera- 
ture of process stream increases ac- 
curacy over hydrometer method of 
measuring, which does not take into 
account the compressibility factor 
of a liquid. 

In operation, liquid is piped to 
the measuring chamber where its 
buoyant force precisely positions a 
density sensor. The position, pre- 
cisely related to density, is trans- 
mitted through the housing by a 
pulsed magnetic circuit. Hence 
the fluid does not contact any of 
the electrical components in the 
measuring circuit. 

Model 27A, analog type, works 
in 0-180 F. range on liquids with 
viscosities to 500 centipoise, han- 
dles gravity range of 0.45 to 1.5. 
Model 27D, digital type, works over 
indicated wider temperature 
range, same viscosity and gravity 
ranges. —- Potter Aeronautical 
Corp., Union, N. J. 20E 





2 


Hose coupling 


Nipple assembly fits different 
sizes and types of hose. 


Suitable for use with all types of 
hose that require a positive lock 
to the hose nipple, a new re-usable 
nipple assembly locks in three 
more places than many units now 
in use. Called Band-It Piggyback 
Tri-lokt, it consists of the nipple, 
the yoke, and two stainless-steel 
clamps. 
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When unit is used with wire- 
braid hose, the hose cover need 
not be removed nor must the inside 
diameter be trimmed. The five 
available sizes—4-, 3-, 4-, ?- and 1- 
in. I.D.—will fit any hose O.D. 
Band-It Co., Denver, Colo. 242A 








Chart integrator 


Unit handles strip charts and 
conventional round charts. 


A new chart integrator provides 
three values from a single run. It 
not only computes the chart exten- 
sion for differential and static 
pressure but also provides read- 
out values for the absolute static 
pressure and average differential 
pressure. 

Integrator handles both the 
maker’s strip charts and conven- 
tional round charts by means of 
an adaptor plate. Follower pens 
superimpose a light ink-line on the 
original chart record to make 
checking easy.—American Meter 
Co., Erie, Pa. 243A 





Electric vibrator 


Companion speed regulator may 
be located remotely. 


A separate unit regulates both 
vibration frequency and impact 
intensity of a new electric vi- 
brator. Two-unit construction al- 
lows vibrator to be installed in 
fairly inaccessible places while 
control is maintained at a panel 
board or other convenient loca- 
tion. 

Called RC-2, vibrator is de- 
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Teflon’ Gaskets 


Definitely Reduce 


Costs 


.. last for the life of the connection 
even in services such as concentrated 
acids, alkalis or solvents (cine em 
ten alkali metals). 


... permit easy joint breaking without _ 


tearing or pulling—eliminate replace- 
ment cost and lost maintenance time — 


for refinishing flange surfaces. 


..can be used again and again— | 
assure decided savings where joints — 


must be frequently broken for clean- 
ing and inspection. 

Reduce your corrosive sealing costs 
with John Crane Teflon Gaskets, “O” 


Rings and Back-Up Rings. They are 


available in a full range of types and 
sizes, envelope or solid, also specials 


to specification. Request Catalog — 


P-327 for complete facts. 


Crane Packing Co., 6451 Oakton St., 
Morton Grove, Ill. (Chicago Suburb). 


TEFLON PRODUCTS 


LAPPING wacianes 


THRI 


AD COMPOUNDS 


CRANE PACKING COMPANY 





PRECISION — 


DURABILITY= 


ECONOMY 


WIRE CLOTH AND SCREEN 


L-S and Star Cloth and Screens are woven 
from stainless steel, Monel, bronze, copper, 
brass, high carbon and oil-tempered steel, 
and virtually any metal that can be drawn 
into wire 


LUDLOW-SAYLOR WIRE CLOTH COMPANY 


IF your Filtering, Screening or Straining operations 

are costing you more than they should— 
IF the results you want aren’t up to expectations— 
you need Ludlow-Saylor or Star wire cloth or screen. 


Whether your operation involves problems of 
corrosion, pressure, vibration, heat or abrasion. .. 
more than a century of experience in precision 
weaving of the best quality wire available promises 
the exact screen or cloth to produce a product that 
meets the toughest specifications. 


If one of the hundreds of weaves, meshes and 
metals in-stock doesn’t meet your requirements, 
we can promptly weave precisely what you need. 

« The industry’s finest facilities and know-how are at 
your service. Write for NEW Catalog 105, 
just off the press. 


4347 WEST CLAYTON AVE. « ST. LOUIS 10, MO. 


Birmingnam 512 No. 18th St. 


Houston 5630 Harvey Wilson Dr. « 


STAR WIRE SCREEN AND IRON WORKS, INC. 


Chicago 6261 WestGrand Ave. *« Oenver 1530 Carr St 
Pittsburgh Union Trust Bidg 


(L-S Subsidiary) Los Angeles, 2515 San Fernando Rd. 
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NEW EQUIPMENT .. . 


signed to move or settle materials 
in bins or chutes. Frequency 
range is 1,500 to 9,000 vibrations/ 
min., impact range is 9 to 300 lb. 
Operating on a _ rotating-weight 
eccentric principle, the RC-2 is 
said to be as quiet as an electric 
motor. 

The speed regulator, mounted 
in a heavy steel case, may be in- 
stalled in any position. It contains 
a built-in fuse to protect the vi- 
brator against overload or short 
circuit. Vibrator is controlled by 
on-off switch and speed regulator 
dial.—Cleveland Vibrator Co., 
Cleveland. 243B 





Liquid-level control 


Unit works despite vibrating or 
corrosive environment. 


Called Model 752 Magnetrol, a 
new single-stage external-float- 
style level controller can operate 
either a pneumatic or electrical 
switch. 

The magnet-actuated mercury 
switch for electrical operation has 
three antivibratory features: an- 
gle of magnet swing has been in- 
creased to provide a greater angle 
of tilt to the switch, thus reducing 
mercury splashing, resulting from 
vibration, across the contacts; 
dual magnet action holds posi- 
tively against vibration in either 
switch-actuating position; wavy 
shape of center electrode helps 
dampen movement of mercury (by 
surface tension). 
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The pneumatic switch, likewise 
magnet actuated, not only pro- 
vides positive snap action for “on” 
and “off” positions, but also uses 
magnetic force to hold the posi- 
tion despite severe vibrations. 

Twelve different float chambers 
are available to meet most condi- 
tions of temperature, pressure and 
specific gravity. Model 752 has ex- 
plosion- and vaporproof switch 
housing. Liquid level travel be- 
tween switch-actuation levels is 
approximately { in.—Magnetrol, 
Inc., Chicago. 244A 





Centrifugal fan 


Compact unit with in-line air flow 
is up to 50% smaller. 


Fitting in half the space re- 
quired for a conventional scroll- 
type centrifugal fan of the same 
capacity, a new fan offers inline 
air flow with centrifugal-fan effi- 
ciency. Called Centerline, the new 
unit has an airfoil-bladed centrif- 
ugal wheel designed to minimize 
noise-producing turbulence, ac- 
cording to the manufacturer. 

The drive motor may be 
mounted on the fan housing or 
separately on an integral vibra- 
tion base. Centerline is available 
in six sizes, with airfoil wheels 
from 27- to 444-in. dia. moving 
4,700 to 46,800 cfm. air at pres- 
sures up to 9 in. of water. Inlet 
and outlet dimensions are the 





AROCLOR SYSTEMS 
DELIVER STEADY 
PROCESS HEAT TO 600°F 


and... 


PINPOINT 
HEAT CONTROL... 


to within 2° F. Indirect heating 
with Aroclor 1248 ends processing 
problems from local hot spots and 
overheating. Units range from small, 
portable electric types to large, gas- 
and oil-fired heaters generating up 
to 20,000,000 BTU’s per hour. 
Typical uses: cooking of alkyd 
resins, dyestuff synthesis and other 
chemical reactions, deep-fat frying 
and other food processing, drying 
ovens and molding equipment. 


systems cost less to install and main- 
tain than pressurized systems. 
Forced circulation of liquid Aroclor 
requires no condensers, vaporizers, 
traps, heavy-walled jackets or com- 
plex feed mechanisms. Compact de- 
sign saves space. Heat from a single 
unit can be supplied for multiple 
uses at different temperatures. Total 
efficiency saves processing dollars. 


FIRE SAFETY! Even a 


blowtorch won’t ignite fire-safe 
Aroclor 1248. A heating system de- 
signed with Aroclor 1248 eliminates 
the hazard of the vaporized, flam- 
mable fluid or danger of direct flame 
processing. Operating in a closed 
system vented to the atmosphere, 
these heating systems also eliminate 
the threat of “‘live”’ steam or chemi- 
cal vapors escaping under pressure. 


Write or use coupon for 
guide to selecting the best 
—— system for your application 


Monsanto Chemical Company 


Organic Chemicals Division 
Dept. IF-4, St. Lovis 66, Mo. 


guide to heater selection. 








Please send information booklet on 
Aroclor 1248 heating systems and 














Monsanto 


WHERE CREATIVE CHEMISTRY 
WGRKS WONDERS FOR YOU 


Aroclor: Monsanto T.M., Reg. U.S. Pat. Off. 
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simplified 
check valve 


for tanks 








The DURABLA 8asic-Check Unit* is the 
simplest check valve you can use with tanks. The 
vessel wall acts as the valve body. There’s no 
need for a line between valve and tank. 

Cost is low because only the “working parts” 
have to be purchased. Quality is high because 
these are stainless-steel valves that will handle 
almost any liquid, gas or air—over a broad range 
of temperature-pressure ratings. They will oper- 
ate in any position. 

Design simplicity assures long service life, 
freedom from costly shutdowns and mainte- 
nance. Available in seven standard line sizes, 
from ¥” to 2”. 

For full information about these unique check 


valves, send for a copy of bulletin CE-100. 
DM-36 


* 


DURABLA MANUFACTURING COMPANY 


114 Liberty Street, New York 6, N. Y. 


*The DURABLA Basic-Check Brand Unit is covered by U.S. 


Patent No. 2,649,277 and Canadian Patent No. 549,618. 
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NEW EQUIPMENT .. . 


same, so one duct size can be used. 
Westinghouse Electric Corp., 
Sturtevant Div., Boston. 245A 





Filter cartridge 


Stainless-steel core increases range 
of applications. 


Inserting a stainless-steel core 
in a synthetic-fiber filter cartridge 
has greatly increased its applica- 
tions in corrosive chemical serv- 
ice. Former aluminum core is also 
available for service suited to its 
chemical resistance. 

Dubbed Feutron, the cartridge 
uses custom-engineered fibers of 
selected diameter, which are said 
to provide consistent cartridge 
density in the micron range, in- 
creased solids capacity, lower 
pressure drop and more-uniform 
performance. 

Feutron cartridges are manu- 
factured in standard canister 
sizes or to special order.—Ameri- 
can Felt Co., Glenville, Conn. 246A 





Thickness gage 


Ultrasonic instrument detects pipe 
or vessel-wall corrosion. 


Wall thickness between 0.025 
and 2.50 in. can be measured by a 
new transistorized ultrasonic in- 
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strument. Battery operated, the 
portable unit gives instantaneous 
reading when the operator places 
a transducer on the surface to be 
measured and turns a dial. 

When calibration is checked 
during tests (against a known 
sample of the same material) the 
unit’s accuracy is +1%, according P| PE & T U BE 
to the manufacturer. Three knobs 
provide complete control of entire 
test procedure. 

Called SO-300, the instrument is 
housed in an impactproof plastic 
case. Batteries fit into a separate 
case equipped with shoulder 
straps to facilitate outdoor use. A 
liquid such as water must be ap- 
plied to the sensing head to trans- 
fer ultrasonic vibrations between 
the transducer and the test ma- 
terial. Price of unit: $1,280.— 
Magnaflux Corp., Chicago. 246B 














Single-roll crusher 


Continuous unit handles feeds 
sized up to 26 in. thick. 


Incorporating many design fea- 
tures developed by experience on 
heavier duty crushers, a new 
single-roll crusher serves for pri- 
mary or secondary size reduction 
in continuous production lines. 
Called the Atlas, new unit has a 
contoured breaker plate to handle 
large feed sizes without clogging, 
a simple plate adjustment to sei 
product size, and an automatic 
toggle-and-torsion-spring safety 
release to protect the crusher from DRAWI NG 
uncrushables such as tramp iron. 
Available with roller diameters 
of 18, 24, or 30 in., Atlas crushes 
40 to 660 tons/hr. at power loads 
of 20 to 200 hp. Breaker teeth can 
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SARCO TOPICS 


How to reduce cooking time and trap 
maintenance in kettles and holding tanks 


College Inn Food Products Corp. 
of Chicago faced a problem familiar 
to many food processors: excessive 
heat-up time for kettles and holding 
tanks, and time lost for steam trap 
maintenance. They found old-fash- 
ioned bucket traps at the root of this 
costly problem. 

Specifically, College Inn wanted to 
shorten both cooking and recovery 
time in their 150-gallon jacketed 
kettles ...cut heat-up time for both 
the kettles and their 1000-gallon 
holding tanks... materially reduce 
down-time for trap repairs or re- 


placement. 


Si . 
= 


P S 
v, 


Heat-up time on storage tanks like this one has been 
reduced approximately 20%. The 1” TD-50 trap on 
this application replaced a 14/2” bucket trap. 


iia 


With TD-50 traps installed on these kettle rows, down-time 
for trap maintenance is virtually nil — over years of service. 


These problems were solved by in- 
stallation of Sarco Thermo-Dynamic 
Steam Traps, Type TD-50 to replace 
bucket traps. On slow cook kettles 
the %” size was installed; on fast cook 
kettles, the %4” size; 1” traps went on 
the 1000-gallon storage tanks. 
Results were evident at once: 
Heat-up and cooking time was re- 
duced on all kettles. Where each 
kettle row had previously required 
two or three hours per week of shut- 
down for bucket trap service, main- 
tenance has now dropped to practi- 
cally zero. Some traps have been in 
constant service for three years with- 
out attention. These results, though 
noteworthy, are typical. They were 
achieved because the TD-50 always 
discharges condensate as rapidly as 


For information on Sarco Thermo-Dynamic Steam Traps, Type TD-50, contact 
your Sarco Sales Representative, district office, or distributor, or write. 


ios | 


it is formed; it cannot collect and 
slow down schedules. 

Plant Engineer John Maurisak 
says: “I’m happy because of freedom 
from trap maintenance problems, and 
the cooks are happy because of the 
fast recovery of the kettles.” 





Other food processing problems 
will yield toSarco TD-50’s too. Where 
slugs of condensate and wet steam 
disturb processing, the TD-50 can be 
used to control moisture content au- 
tomatically, easily. Kettle cold-spots 
caused by a faulty trapping system 
which does not discharge condensate 
and air adequately, can be cleared up 
easily with TD-50’s. Other advan- 
tages include simplified piping, saved 
space (because TD-50’s are much 
smaller than conventional traps), 
easily maintained cleanliness of sur- 
roundings. 
4189 


October 17, 1960—CuemicaL ENGINEERING 





SARCO 


Here are 7 Sound Reasons 


Why the 7 perme: 
Does a Better Job of Trapping 


1. Simplicity—has only one moving 
part. 2. Maintenance—practically zero. 
3. Wide pressure range — one trap for 
all pressures from 10 to 600 psi. 4. Uni- 
form performance —operates equally 
well on heavy, light, or no condensate 
load. 5. Operates against back pres- 
sures—up to 50% of inlet pressure. 
6. Rugged — unaffected by superheat, 
water hammer, vibration, or corrosive 
condensate. 7. Minimizes inventory of 
spare parts. 


Maintenance Time: 40 Seconds. If it now 
takes your maintenance crew more 
than a couple of minutes to service an 
ordinary trap, you’re throwing away 
valuable time. This Sarco Thermo- 
Dynamic can be cleaned, blown out if 
necessary, and reassembled on the line 
in as little as 40 seconds. 


For Prompt Information on the TD-50 . . . 
or for fast help on the efficient solu- 
tion of any steam trapping problems, 
get in touch with a SARCO District 
Office, Sales Representative, or Dis- 
tributor. (There’s one near you.) 
Only SARCO makes all 5 types: 
Thermo-Dynamic* ¢ Thermostatic ¢ 
Liquid Expansion « Float Thermo- 
static * Inverted Bucket 


*U.S. Pat. No. 2,817,353 TM Reg. U.S. Pat. Off. 
1409 





NEW EQUIPMENT .. . 


be replaced or built up without 
removing  roll.—Pennslvania 
Crusher Div., Bath Iron Works 
Corp., West Chester, Pa. 247A 





Portable screen 


Vibrating unit moves easily for 
various screening operations. 


A new high-speed vibrating 
screen unit can provide a variety 
of screening operations within a 
single plant. Model has an ad- 
justable feed-control gate that dis- 
tributes material evenly over the 
screening deck. Incorporated into 
the portable stand to lend versa- 
tility are a pitch-adjustment yoke 
for selecting screen angle, and a 
simplified screen-cloth tensioning 
unit.—Universal Vibrating Screen 
Co., Racine, Wis. 249A 





Steam turbine 


High-speed multistage unit is 
available in five frame sizes. 


Extended to include high-speed 
multistage units, a new line of 
small steam turbines is now avail- 
able with five frame sizes. All 
sizes are designed for 1,500 psi. 
and 950 F., but for special applica- 
tions can be used at 2,400 psi. and 
1,050 F. Exhaust pressure may 
range from 1-in. of mercury to 300 
psi. on most sizes. 

The new turbines can be built 
with as many stages as are 
needed, with any of five wheel di- 
ameters from 12 to 32 in. Ratings 
are to 32,000 hp. and 16,000 rpm.— 
Westinghouse Electric Corp., 
Pittsburgh. 249B 
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NEW Thermocouple 
Selector 
Switches 


For fast, accurate indication of temperature 
from a number of thermocouples—to aver- 
age readings from several measuring points 
—or to switch a thermocouple from one in- 
strument to another—choose a new compact 
Thermo Electric Selector Switch. 

These switches are compatible with any 
thermocouple or resistance thermometer, 
and any measuring instrument. Steel cases 
are dust and moisture proof, and are easily 
mounted on panel, rack, wall, or table. 


ROTARY SWITCHES 
Capacities—OFF to 6, 12 or 24 measuring 
points. Available with binding post ter- 
minals or bunched leads for soldered con- 
nections. 


KEY SWITCHES 


Accommodate | to 144 sensing. elements— 
locking or non-locking construction. Choo 
from several different cabinets. 


4 
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PUSH BUTTON SWITCHES 


OFF to 72 points—interlocking construc- 
tion so that one switch remains “on” until 
another is actuated, 


Write today for catalog 24-4 
pire 





r 
Thermo 
Electric CO., INC. 


SADDLE BROOK, NEW JERSEY 
In Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ont. 











249 





PUTTING TOP 
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NEW EQUIPMENT .. . 
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Vibrating screen 


Self-contained unit adapts for 
many different screening jobs. 





This new, completely self-con- 
tained screening unit features 
welded frame, a_ high-frequency 
vibrating motor, and _ carbon 
steel, stainless steel or aluminum 
screens. Compact in design, it may 
easily be converted into a portable 
unit. 

Included among optional equip- 

Ss ment are dust enclosures, portable 
with RICHARDSON hoppers, wash boxes, feeders and 


screen heaters. The unit can be 
| % used for multiple separations and 
Select-0-Wel h Sie Sy wet, dry or air screenings.—Der- 
> Se rick Mfg. Co., Buffalo. 250A 

la Capsules ‘ 


Error-free batching that makes each tire good for maximum mileage... 
that’s what Richardson Formula Capsules and Select-O- Weigh batching 
system are doing for Lee Rubber & Tire Corporation. In addition, Lee 
gets quick-change formulation for carbon blacks and oils simply by 
replacing one formula capsule in the control panel with another. 
Capsules are pre-set in the laboratory and control entire batching 
operation, including Banbury . .. check weight within a given tolerance 
...mever miss an ingredient...don’t get tired...don’t miscount. 
Whether it’s ingredients for rubber or other products, Richardson 
Formula Capsules and Select-O-Weigh systems can do this for you, 
too. Why not write or phone us about your batching problem? 
Richardson Scale Company, Clifton, New Jersey. 





Send for free 


technical bulletin. = ~~ . ‘ 
rs Fire rescue suit 


er SS 
ee Newly designed, it is now avail- 
Sales and Service Branches in Principal Cities i i 
Also manufactured in Europe to U.S. standards able in three sizes. 
Richardson Scales conform to U.S. Weights and + j 
Measures H-44 for your protection. Forays into hot areas for rescue 


MATERIALS HANDLING BY WEIGHT SINCE 1902 or research purposes are easier 
with the new Fire King rescue 
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California Ammonia Co. is owned in partnership by Best Fertilizer Co., Lathrop, Calif., and a group of farmers. Using Calamco 
ammonia, Best produces ammonium sulfate and over 20 different grades of pelleted ammonium phosphates and dry mixes. 


CALAMCO relies on Selas Gradiation” Heating 
to meet varying hydrogen production demands 


This new Selas steam-methane reforming furnace — 

installed at California Ammonia Co.’s Lathrop, Califor- 

nia, anhydrous ammonia plant—provides the necessary 
versatility to meet a wide variety of production 
demands. 

Controlled heat, delivered to the vertical tubes by 
Duradiant® burners positioned in rows along the fur- 
nace walls, assures: 

e Preciseness of heating complete combustion 
within Duradiant burner cup permits placing burners 
close to tubes . . achieving fast heat-up and instan- 
taneous response to controller demand. 

Heat uniformity . . even-heat distribution along and 

around tubes increases tube life by eliminating hot 

spots, minimizing coke formation. 

Versatility . . Duradiant burners, readily adjustable 

to desired heat pattern (in either horizontal or verti- 

cal rows), provide CALAMCO with an extremely ver- 
satile heat processing tool. 

For example, the ability to alter burner pattern, 
enables CALAMCO to produce hydrogen under any of 
the following conditions: 

e Boost throughput to meet increased production de- 
mands, without changing conversion. 

e Increase conversion without changing throughput . . 
resulting in higher product yield. 


Operate for maximum thermal efficiency, at design 
throughput and conversion. 
Operate at lower tube wall temperature, at design 
throughput and conversion. 
May we arrange for a Selas field engineer to discuss 
your heat processing needs with you? For this service 
. without cost or obligation to you . . or for a copy of 
Bulletin “Gradiation Heating for Petroleum and Chem- 
ical Processing” and article reprint “Uniform Heat 
Raises Reformer Output,” write to Mr. M. R. Kitzen, 
Fluid Processing Division. 


SELAS CORPORATION OF AMERICA 
810 Dreshertown Road, Dresher, Pa. 


HEAT AND FLUID PROCESSING ENGINEERS 
DEVELOPMENT / DESIGN / CONSTRUCTION 


DuRADIANT and GRADIATION are registered trade names of Sclas Corporation of America. 
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BUFLOVAK 
KETTLES 


for chemical reaction 


concentration, drying, crystallization, 
mixing, distillation, solvent recovery 


For details, write for Catalog 356-R. Buflovak Equipment 
Division, 1551 Fillmore Avenue, Buffalo 11, New York. 


Butlovak Equipment Division 


ELAVV/- KNOX 


NEW EQUIPMENT .. . 


suit. The contoured fiber-glass 
headpiece has panoramic double 
windows. Secured to the suit by 
new lock-on brackets, windows are 
air and water tight. Designed to 
be used with a detachable head 
cradle or hard hat, the headpiece 
is said to resist heat, moisture anda 
impact. 

Additional heat resistance has 
been built into the suit’s soles, 
along with increased traction. 
Provisions are made for attaching 
a belt, lifeline—Wheeler Protec- 
tive Apparel, Inc., Chicago. 250B 





Briefs 


Adjustable conveyor bracket can 
have ends positioned from 20 to 45 
deg. above horizontal without 
changing the belt height at mid- 
point. Said to assure uniform con- 
tact of idler and belt, it can be 
used with 24- and 380-in. belts.— 
Florida Conveyor & Equipment 
Co., Mulberry, Fla. 252A 


Submersible sump pump is said to 
operate efficiently under constant 
start-and-stop conditions. Desig- 
nated ENPO Model UA, pump can 
be stationary or portable, is avail- 
able with lightweight aluminum 
housing and built-in carrying han- 
dle. Capacity is 3,000 gph. at zero 
head pressure.—Piqua Machine 
and Mfg. Co., Piqua, Ohio. 252B 


Diaphragm valve, 4- and 6-in. size, 
has new, reinforced diaphragm 
with a permanently bonded Teflon 
face. Resistance and operating 
life are said to be equivalent to 
that of higher-priced solid Teflon 
units. The elastomeric backing is 
claimed to aid in tight valve-seat- 
ing against solid particles and to 
provide capacity to absorb con- 
siderable pressure shock without 
rupturing. —Hills-McCanna_ Co., 
Chicago. 252C 


Liquid corrosion inhibitor is said 
to protect metals from rust and 
corrosion during open shipment 
and outdoor storage. Known as 
RP 252, new odorless material 
sprays efficiently, gels on contact 
with metal, washes off easily with 
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PACE-SETTER 
.. COOPER ALLOY 


Cooper Alloy Ball Valve #8001 with interchangeable union ends is the 

8B ALL VALVE most versatile ball valve available. Ends are interchangeable with 
screwed, socket-weld, butt-weld, flanged Victaulic and special connec- 
tions without need for complicated adjustments. 


wil th Like all Cooper Alloy Ball Valves, #8001 handles practically every 
corrosive and slurry in the most difficult of chemical and petro-chemical 
operations. This valve aligns automatically with piping, rotates 360° to 

UNION any position without adjustments; comes apart and goes together again 
in a few minutes if servicing is needed. 


As with all Cooper Alloy Ball Valves, this valve has the pace-setting 
features which include “Fullport” straight-through-no-turbulence flow 
in either direction; adjusting shims, extra deep stuffing box; broad 
teflon seats that eliminate need for “O” rings and positive slotted key 
drive in the ball that eliminates ball wobble and wear. 


Available in stainless steel; sizes 44” through 2”; tested to 1000 psi in 
temperature range of —300°F. to +400°F. Write for Catalog BVF. 





Fullport Flanged Ball 
Valve #8002; %” 
through 2”; MSA and 
ASA face to face dimen- 
sions; 150 psi @ 400°F. 
service. 








Fullport Compression 
Mounted Ball Valve 
# 8009; %2” through 6”; 
1000 psi cold non-shock 
service and 300 psi @ 
400° F. 























Fullport Sanitary Ball 
Valve # 8207; 1” through 
2”; 150 psi @ 400°F. 


coorer@atiov 


Corporation «+ Hillside, New Jersey 
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Portable Unit 


Industrial Unit 





NERCO) SPRAY 
NRY DRYER 
LABORATORIES 


offer the largest, most 
modern and diversified 
facilities for research, 
engineering, testing 
and custom drying 





Nerco-Niro maintains the most complete spray 
dryer laboratories in the Western Hemisphere. 


The diversified dryer facilities permit research, 
testing and custom drying on the best suited 
scale. Tests may be started in laboratory-size 
equipment and progress in stages to full scale 
volume production or, research may be confined 
to any intermediate step. Analysis of raw ma- 
terial and finished product may be evaluated in 
our well-equipped analytical lab. 


The four dryers pictured at the left are equipped 
with all stainless steel contact surfaces. Through- 
out the laboratories, process steam is furnished 
for the jacketed tanks and pipes. Modern re- 
ceiving and storage facilities are available for 
all types of shipment. 


You are cordially invited to visit and inspect our 
facilities. Arrangements must be scheduled in 
advance so as not to conflict with confidential 
spray drying tests being conducted for our clients. 


Nerco-Niro Spray Dryer Div. 


[ NICHOLS } 








Nichols Engineering & Research Corp. 


80 Pine St., New York 5, N. Y. 


San Francisco Indianapolis 


Montreal 


t 
Fa ~- 
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NEW EQUIPMENT .. . 


mild alkaline solution.—Nalco 
Chemical Co., Chicago. 352D 


Forged-steel gate valve, completely 
redesigned to extend service life 
and facilitate maintenance, is 
available in size range from 4 to 
4 in. Good to 1,000 F. on oil and 
oil vapor, and to 850 F. on steam 
and general services.—Crane Co., 
Chicago, IIL. 354A 


Impulse steam trap, with strainer 
and blowdown valve combined in 
one body, is designed for light 
condensate loads at steam pres- 
sures from 8 to 600 psi. Requiring 
only two connections for easy in- 
stallation, it operates against back 
pressures of up to 50% of line 
pressure. -—— Yarnall-Waring Co., 
Philadelphia. 354B 


Automatic scarecrow rids process 
plants of nuisance birds. Horn- 
shaped device uses either acety- 
lene or carbide fuel, produces 
small but loud explosions in a 
random pattern during period 
when birds are looking for day or 
night roosting spots.—B. M. Law- 
rence & Co., San Francisco. 354C 


Equipment Cost Indexes . . . 


Industry 
Avg. of all 


Process Industries 
Cement mfg. ......... 
Chemical 
Clay products 
oe RS er 
TNE oS bcc tctkwes 
og, ea 
Petroleum ind. ........ 
Ses eras 

Process ind. avg. 


Related Industries 
Elec. power equip 
Mining, milling 
Refrigerating 
Steam power 


Compiled quarterly by Marshall and Stevens, 
Inc. of Ill., Chicago, for 47 different industries. 
See Chem. Eng., Nov. 1947, pp. 124—6 for 
method of obtaining index bers; April 4, 
1960, pp. 149-50 for annual averages since 
1913. 
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At new Dewey & Almy latex plant, piping into storage tanks has plastic-lined Grinnell-Saunders Valves with neoprene diaphragms. 


At Dewey & Almy plant... 


Grinnell-Saunders Diaphragm Valves guard 
against plugging, corrosion, contamination 


The new Owensboro, Kentucky plant 
of Dewey and Almy Chemical Division, 
W. R. Grace & Co., makes polyvinyl 
acetate emulsions and butadiene- 
styrene co-polymers for adhesives, 
paper coatings, emulsion paints and 
other products. 

These co-polymers present several 
manufacturing problems: build-up of 
obstructions that plug lines, high vis- 
cosity that needs wide-open lines, easy 
hardening by the air. 

Selected to handle this tough job: 
Grinnell-Saunders Diaphragm Valves. 
These rugged valves have a diaphragm 
that lifts high for streamline flow; 


seals tight for positive closure. Bonnet 
mechanism is completely isolated from 
material in the line by the diaphragm to 
prevent corrosion and contamination. 
What’s more, Grinnell-Saunders Dia- 
phragm Valves give smooth passage of 
material . . . eliminate trapping of 
solids, reduce frictional resistance. You 
can choose from a number of body, 
lining and diaphragm materials. 
Find out how Grinnell-Saunders 
Diaphragm Valves 
can help your in- 
stallation. Write 
Grinnell Company, 
Providence 1, R. I. 


Grinnell-Saunders Valves with stainless 
steel bodies and teflon diaphragms were 
specified for the reflex lines of this co- 
polymer reactor. 


GRINNELL-SAUNDERS DIAPHRAGM VALVES 


GRINNELL COMPANY, PROVIDENCE 1, R. 1. 
PIPE HANGERS ° 


PIPE FITTINGS * VALVES ° 
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NEPTUNE 


“Meter with a memory’ 


FILLS A BARREL A MINUTE 


A 55-gal. drum every minute filled accurately 

with no spillage...that’s the high speed this 

“meter with a memory” makes possible for 

Dynamic Industrial Products Corporation, 

makers of Vytron safety coolant for metal cut- 

ting and grinding. It’s Neptune’s Repeating 

Auto-Stop Meter. Set the meter once, and it 

delivers the same quantity accurately every time the valve is opened. It 
shuts off automatically, right on the nose. Takes only a few seconds to reset 
to a different quantity. 


To fill at this high rate without foaming or splashing, an aluminum tube 
with a quick-connect fitting is inserted into each barrel in turn. While one 
barrel is filling, the operator caps the barrel ahead of it and pre-positions 
the empty one behind it. 


Neptune meters now handle hundreds of solvents, chemicals, and food 

_ ingredients. Capacities 2 to 1000 gpm. Optional features: automatic ticket 

printers; explosion-proof Auto-Switch for control of pumps, valves, etc.; 
remote control systems. Stainless steel meters also available. 


“4GET THE FACTS 
Ask for helpful 
Meter Data 
Bulletin 68D 
See Neptune Data 
Pages in Chemical Branches in 
Engineering Catalog. ATLANTA © BOSTON 
CHICAGO © DALLAS © DENVER 
LONG ISLAND CITY 
NEPTUNE METER COMPANY / 0s sores + tousviue 
PORTLAND, ORE. 
LIQUID METER DIVISION NO. KANSAS CITY, MO. 
47-25 34th St., Long Island City 1,N.Y. PHILADELPHIA (Sale Cymuyd) 
SAN FRANCISCO [Miilbree} 
Canade. Naptene Meters, Lid., 
TORONTO 14, ONTARIO 








Technical Bookshelf 


Words, Words, Words 


DICTIONARY OF AUTOMATIC CON- 
TROL. By Robert J. Bibbero. Rein 
hold Publishing Corp., New York. 
296 pages. $6. 


Sam Johnson wrote: “Dictionaries 
are like watches; the worst is better 
than none, and the best cannot be 
expected to go quite true.” 

Bibbero, a lexicographer of more 
modern words than Johnson, has 
provided some equally intriguing 
entries. (Example: an “adder” 
isn’t a viper, it’s a computing device 
capable of forming the sum of two 
or more quantities.) But they are 
in keeping with his mostly suc- 
cessful attempt to offer short “es- 
says” on automatic control (includ- 
ing computers) to guide specialists, 
students and laymen. 

Now, how has he succeeded? Con- 
sidering arrangement first, subjects 
are in alphabetical order, are exten- 
sively cross-indexed. In fact, sev- 
eral letters hold no definitions, only 
references to entries elsewhere. 
And there is a convenient five-area 
classified index at the end of the 
volume that covers control theory 
and basic concepts, computers and 
data processing, industrial machine 
and process control, aircraft/mis- 
sile control and telemetering, con- 
trol components and design factors. 

Second, Bibbero—who is chief 
engineer of applied science for 
Bulova Research & Development 
Laboratories—has provided valu- 
able entries and definitions for 
chemical engineers. Particularly 
well-covered is computer technol- 
ogy, the jargon of which may be 
even more remote than that of auto- 
matic control to the process man. 
Definitions, however, aren’t uni- 
formly good throughout, or at least 
seem to miss the mark of informa- 
tiveness that was set. 

An example of such incomplete- 
ness, and perhaps even ambiguous- 
ness, occurs in the entries for 
controller modes. These modes are, 
in the chemical literature, most 
frequently referred to by the 
mathematical characteristic relat- 
ing correction to error (propor- 
tional, derivative, integral). In this 
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if you have a Cooling...Heating...or Drying problem 








investigate the revolutionary advantages of... 


¥ 
® 
THE holo-flite PROCESSOR! 


If you have processes where slurries, granular solids, pulps 
or pastes are cooled, heated or dried, be sure to get all the 


facts on HOLO-FLITE 


advantages. 


HOLO-FLITE handles such processes — in con- 
tinuous flow — in as little as 1/5th the space 
of other types of heat exchangers. What’s 
more, it is readily adaptable to a wide range 
of applications — is simple to install and 


maintain — and provides 
portant savings. 


many other im- 


typical HOLO-FLITE advantages... 


BE 


ITS APPLICATION FLEXIBILITY is 
almost unlimited. It cools, heats, 
or dries. It handles granular 
solids, pulps, pastes, slurries and 
fluids with equal ease. Its heat 
transfer agent can be water, re- 
frigerant, hot oil, Dowtherm, steam 
or other liquids or vapors at any 
of a wide range of temperatures. 
it cools materials in ranges from 
1800°F to O°F. It heats and dries 
with hot oll to 600°F...with 
Dowtherm to 750°F... with steam 
te 150 ibs. per sq. in. pressure. 


“Holo-Flite’—Trade Mark Reg. 


iif 


Wiihisidls sy 
\ & Ge a Sigh 


4 
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AREER AG) 
THE LARGE HEAT-TRANSFER 
SURFACE saves space — HOLO- 
FLITE requires as little as 1/5th 
the space of other heat-exchange 
equipment of comparable capdc- 
ity. Moreover, a more complete 
heat transfer is effected, result- 
ing in more uniform processing. 


o 


Send for a Free 12 Page Bulletin which gives further time, 
space and money-saving details on Holo-Flite installation 




















ROTATION IS SLOW — gran- 
Glar and powdered solids are 
handled with practically no 
dusting — negligible abrasion. 
There are no dust recovery prob- 
lems — a further saving in in- 
stallation, maintenance and 
operating costs! 


and operating advantages! 


HOW HOLO-FLITE WORKS... 











ITS OPERATING CAPACITY is 
readily adaptable to virtually any 
requirements by simply varying 
the diameter, pitch, and length of 
flights, as well as the number of 
“tiers."’ Multi-tier units require no 
more floor space than single-tier 
installations! 





Basically the HOLO-FLITE consists of one or more flights of hollow- 


bladed screw conveyors. The product to be processed moves through 
a trough housing the conveyor screws. The heat-transfer fluid circu- 
lates through the hollow blades and shafts of the conveyor. The prod- 
uct is constantly rotated into, around, under and over the blades and 
shafts through which the heat-transfer fluid is circulating, assuring 
quick, uniform heat passage between the two mediums — as the prod- 
uct is continuously moved along in a bulk-flow without interruptions! 

There are many money and time-saving applications for the Holo-Flite wherever 


products are cooled, dried, heated or even calcined. Let our engineers study your 
particular problem and make helpful recommendations. No obligation, of course! 


WESTERN 


PRECIPITATION 


DIVISION OF JOY MANUFACTURING COMPANY 


1000 WEST 9TH STREET LOS ANGELES 54, CALIFORNIA 
NEW YORK 17 * CHICAGO 2 « PITTSBURGH 22 * ATLANTA 5 * SAN FRANCISCO 4 
IN CANADA: 8285 MOUNTAIN SIGHTS AVENUE, MONTREAL, P. Q. 
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Precipitators 








Multiclone 
Dust Collectors 


Hi-Temp Filters 


Therm-O-Flex 








Dualaire 
Reverse-Jet Filters 
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Turbulaire-Doyle 
Scrubbers 
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Eliminate 


the expense and 
trouble of valve 
lubrication with 


HAMER PLUG VALVES 


Hamer Plug Valves are unsurpassed for sure sealing, ease of operation and low 
maintenance cost. Being non-lubricated they not only eliminate the cost of lubrica- 
tion but also prevent contamination of line product. The powerful plug adjusting nut 
acting as a screwjack is a positive means of raising and lowering the plug when 


operating the valve. 


The plug and body seats are finished on special grinding machines and individually 
matched for precision fit, assuring smooth operation and perfect sealing. 


Hamer Plug Valves are available in sizes 2” through 12” in working pressures to 
600 lbs. W.0O.G. Ask your Hamer Valve Specialist for complete specifications and 
applications of Hamer Plug Valves. Write for new catalog. : 


WELL EQUIPMENT MFG. CORP, | "28 





HOUSTON. TEXAS iy 
Division of CHIKSAN COMPANY a subsidiary of Me 
FOOD MACHINERY AND CHEMICAL CORPORATION 


f F 


} 
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CHIKSAN HAMER HAMER 
SWIVEL JOINTS LINE BLIND VALVES PLUG VALVES 














BOOKSHELF .. . 


dictionary, not only are these not 
primary entries, but the terms used 
seem to be culled from every field 
of control except process. 

One could also question the wis- 
dom of devoting nearly two pages 
to an entry that is the marketing 
name of a not widely used com- 
mercial control device. And though 
“feedback” is defined, there is no 
explanation of “feedforward.” 

Unique, as it is, this dictionary 
still offers value for the shelf of 
every person who is extending his 
technical reach into the provinces 
of control and computers.—Wcs 


Righting the Writing 


WRITING IN INDUSTRY. Vol. 1. Ed. 
by Siegfried Mandel. Plenum 
Press, Inc., New York. 121 pages. 
$2.75. 


An aid to industrial writing, with 
emphasis on the scientific area, the 
six papers presented here formed 
part of the “Proceedings of the 
Conference on Writing and Publica- 
tion in Industry,” sponsored by the 
Polytechnic Institute of Brooklyn. 

The editor’s introduction points 
up the material that will follow. It 
stresses the need for improved writ- 
ing communication, prewriting 
strategy, proper approaches to sub- 
ject matter. Mandel defines what 
he believes should be the responsi- 
bilities of writer, editor and super- 
visor. 

And he is quick to see the perils 
lurking in accepted practices. One 
pithy entry: “Technical writers 
have told me that on occasions they 
have had to work with what they 
call the ‘prima donna’ type of scien- 
tist and engineer. Unless there 
were at least three formulas to the 
square inch and complex verbiage, 
they would characterize the work as 
infra dignitatem and too ‘popular.’ 
The technical writer may be 
tempted to get on his high horse 
and claim an equal amount of dig- 
nity for his approach. In either 
extreme case, both might forget 
the main objective—namely, the 
reader.” 

Included in the challenging arti- 
cles: “Everyday Editorial Problems 
of an Engineering-Supervisor” ; 
“Production and Design Problems 
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Why Hunter 
Packing Company 
Uses 


STANOIL 


Industrial Oil 





Quick facts about 
STANOIL Industrial Oil 


e Antioxidant gives oil resistance 
to chemical change, minimizes 
deposits. 

elnhibitor “plates out" on metal 
surfaces, prevents corrosion. 


e Receives special refining to elim- 
inate emulsion problems. Con- 
tains additive to minimize foaming. 


e High viscosity index. Resists tem- 
perature change. 











Two reasons: (1) STANorL is a superior oil. (2) 
Along with Sranom, Hunter Packing receives 
experienced lubrication technical service. 


A special antioxidant in Sranom gives the oil 
resistance to chemical change. Deposits are min- 
imized. The oil has a high viscosity index, is 
resistant to temperature change. It lubricates 
effectively at both high and low temperatures. 
Due to special refining techniques, STANorL will 
not readily emulsify. A special additive minimizes 
foaming. Stanor has a low pour point. It flows 
freely at low temperatures. A rust inhibitor in 
Stanoi. “plates out” on metal surfaces. 


W. P. “Sandy” Wehking, the Standard Oil man 
who calls on Hunter Packing Company, has 
plenty of experience in technical service work. 
He’s been at it for 17 years. Sandy studied chem- 
istry at Blackburn College. He has also completed 
the Standard Oil Sales Engineering School. 


To get more information about Sranom Indus- 
trial Oil and to obtain technical help on your 
lubrication problems, call the Standard Oil office 
near you in any of the 15 Midwest or Rocky 
Mountain states. Or write, Standard Oil Com- 
pany (Indiana), 910 South Michigan Avenue, 
Chicago 80, Illinois. 


a: 
“ed 


You expect more from STANDARD } and you get it! 


Temperature check. Frank Persson of Hunter 
Packing Company and Standard Oil lubrication 
specialist W. P. “Sandy” Wehking inspect one 
of four compressors in Hunter plant 
that uses Stanoi Industrial Oil. 
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HIT FACTORY SPECS 
ON THE NOSE 


any bolt size... 
any bolt torque 





TORQOMETER’ 
WRENCH 


SNAP-ON gives you a choice of over 50 fine quality torque wrenches. 
You’re sure to find the right size and capacity to fit your specific 
nut-turning job. Models range from 0-3 in-lb up to 0-4,000 ft-lb. 
Some SNAP-ON torque wrenches are equipped with combination 


metric and U.S. dials — these range from 0-17 kgs and 0-15 in-lb 


to 0-280 mkgs and 0-2,000 ft-lb. Special slip-point and follow-up 
pointer wrenches are also available for use by Inspection and 
Quality Control Departments. 


Any model you pick will give you famous SNAP-ON quality. 
Their extreme sensitivity puts an emphasis on accuracy. 


There’s a SNAP-ON Industrial Sales Engineer ready to help 
you analyze your bolt or other tensioning problems — then recom- 
mend the TorQoMETERs best suited for the jobs. Many special 
models in addition to the standard units described above. There 
are SNAP-ON offices in over 50 industrial centers in the U.S. and 
Canada. Call the one closest to you or write for more information. 


S FOR ALL INDUSTRY 


8106-) 28th AVENUE e KENOSHA. WISCONSIN 





BOOKSHELF . . . 


in Engineering Publications” (a 
very important topic, well cov- 
ered); “Journalistic Aspects of 
Science Writing.” This reviewer 
was impressed by the quality of the 
articles, finding much less long- 
winded rambling than is generally 
the case with material of this sort. 
Definitely a case of practicing what 
is preached.—HSG 


MORE NEW BOOKS 


QUANTUM THEORY OF ATOMIC 
StrucTuRE. Vol. I. By J. C. Slate. 
McGraw-Hill. $11. 


EXTRACTIVE AND PHYSICAL METAL- 
LURGY OF PLUTONIUM AND ITS AL- 
Loys. Ed. by W. D. Wilkinson. In- 
terscience. $10.50. 


TRANSACTIONS OF THE SOCIETY OF 
RHEOLGY. Vol. III. Ed. by R. D. 
Andrews. Interscience. $6.75. 


THEORY OF DETONATION. By I. B. 
Zeldovich & A. S. Kompaneets. Aca- 
demic Press. $10. 


PHYSICAL CHEMISTRY OF SURFACES. 
By A. W. Adamson. Interscience. 
$12.75. 


ENGINEERING DESIGN WITH RUB- 
BER. By A. R. Payne & J. R. Scott. 
Interscience. $8. 


SYNTHETIC METHODS OF ORGANIC 
CHEMISTRY. Vol. 14. Ed. by W. 
Theilheimer. Interscience. $29.50. 


POLYTHENE. 2nd ed. Ed. by A. Ren- 
frew & P. Morgan. Interscience. 
$25.75. 


ENGINEERING ‘THERMODYNAMICS. 
By N. A. Hall & W. E. Ibele. Pren- 
tice Hall. $10.50. 


THE SURFACE CHEMISTRY OF MET- 
ALS AND SEMICONDUCTORS. Ed. by 
H. C. Gatos. Wiley. $12.50. 


ADVANCES IN ORGANIC CHEMISTRY. 
Vol. Il. Ed. by R. A. Raphael, E. C. 
Taylor & H. Wynberg. $15. 


SUBSTITUTION AT ELEMENTS OTHER 
THAN CARBON. By C. K. Ingold. 
Interscience. $3.50. 


Low - TEMPERATURE. TECHNIQUES. 
By F. Din & A. H. Cockett. Inter- 
science. $6.50. 
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Norblo 


Always your 
best move 
for | 
Satisfactory 
dust 


collection! 


You put more than 75 years of 
combined experience at your disposal 
when you call in a Buell-Norblo 

sales engineer. He’s qualified and 
ready to help you design and lay outa 
complete dust collection system with 
the right equipment for each 
application. For literature write Buell 
Engineering Company 

123 William St., New York 38, N.Y 
Northern Blower Division, 

6409 Barberton Ave., Cleveland, Ohio 


ELECTRIC @PRECIPITATORS * CYCLONES - BAG COLLECTORS - FANS - COMBINATION SYSTEMS + CLASSIFIERS 


ENGINEERED FOR CONTINUOUS SERVICE 
_ iz 


ELECTRIC PRECIPITATORS tx MECHANICAL COLLECTORS ive BAG COLLECTORS Automat y CLASSIFIERS 
bh off Pp +f clones provide er eaning provide ntir with any 


nance to ordinary 


Cremicat ENcINnEERINGc—October 17, 1960 





HIGH SPEED PLYWHEEL 
TYPE een, TYPE 


NOW! THE COUPLING WITH THE 4-WAY FLEX 


IN TWO NEW TYPES — HIGH SPEED AND FLYWHEEL 


DODGE 
Industry asked for this—and here 
Porat lex it is! Dodge Para-flex, the unique 
coupling that swallows up misalign- 
ment, is now available for high speed 
applications, and for high torque at either high or low speed, 
The new Dodge High Speed Para-flex is specially designed for operation 
STANDARD with motors and internal combustion engines that turn up to 5230 rpm. 
le The new Flywheel Para-flex, with the same capabilities, has a flexing 
element that bolts directly to the flywheel of internal combustion engines. 


THE 4-WAY FLEX OF PARA-FLEX Like the Standard Type (with capacities up to 2000 hp at 1080 rpm) these 
new Para-flex Couplings feature a modern, tire-like flexing element that 
handles angular and parallel misalignment, end-float (or any combination) 
and absorbs torsional vibration. The amazing performance of Para-flex 
Couplings is a matter of record in thousands of installations, 


Ask your Dodge Distributor—or write us for new technical bulletin. 





cinniiuaabaumeasrns ENT PARALLEL — D O D G E M A N U F A CT U R I N G co R PO R AT I Oo N 
one 200 Union Street, Mishawaka, Indiana 





of Miheweke, Ind. 


TAKES ABSORBS 
END-FLOAT TORSIONAL VIBRATION 
CALL THE TRANSMISSIONEER— your local Dodge Distribu- 
tor. Factory trained by Dodge, he can give you valuable help 
on new, cost-saving methods. Look under ““Dodge Transmis- 
sioneer” in the white pages of your telephone directory, or 
in the yellow pages under “‘Power Transmission Equipment.” 
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Letters: Pro & Con 





Characterization factors of packings 


Nominal Weight, 


Packing Size, In. Lb. /Cu.Ft. 


Total Voids Surface Area, Packing 
in Bed, %  S$q.Ft./Cu.Ft. Factor, C, 





Raschig rings 
(Ceramic) 


Berl saddles 
(Ceramic) 


Intalox saddles 
(Ceramic) 


Tellerettes 
(Polyethylene) 
Low-density 
High-density 


Raschig rings 
(Steel) 


Pall rings 
(Steel) 


not available 
not available 





Tower Packing Data 
Sir: 

In your July 11 issue (pp. 
111-124) you published an inter- 
esting report on Absorption by 
Aaron Teller. 

His Fig. 16 for estimating flood- 
ing velocities of packed towers is 
based on a correlation which I 
originally developed. It requires 
that a so-called “packing factor” be 
known for the individual packing 
considered. This factor, desig- 
nated by Teller as C; and given in 
his Table IV, appears to be in error 
in a number of instances. The 
table above presents the correct 
packing factors to be used with the 
published correlation (Fig. 16). 

Packing factors for rings may be 
estimated roughly from their total 
voidage and total surface area. 
This is fortuitous and does not 
apply to estimation of packing fac- 
tors for saddles. Values given in 
the above table were all experimen- 


tally determined, not inferred from 
voidage and area data. 

The published equation relating 
flow capacities of two different 
packings is incorrect. The right- 
hand side should be taken to the 0.5 
power, i.e, (Cp/Cyr)°*. This is 
apparent from the ordinate of Fig. 
16. 

As to packing selection, Dr. 
Teller states, “Packing selection 
must be based on the mass-transfer 
characteristics of the system and 
the power availability.” This state- 
ment is only partially true, since 
the unit cost of the packing can 
rarely be overlooked. Sometimes 
the most efficient packing from the 
standpoint of HTU and pressure 
drop is also expensive and is there- 
fore not the optimum selection 
from the standpoint of over-all 
process economics. 

MAx LEVA 
Consulting Chemical Engineer 
Pittsburgh, Pa. 


CHEMICAL ENGINEERING—October 17, 1960 





eR ed ek eg = 


a 2 OR OR UT Om a 
you 
Tate] eile 
know 


= 


DODGE PILLOW BLOCKS 
with TIMKEN BEARINGS 


America’s Quality Pillow Blocks! 


TAPER-LOCK STEEL 
CONVEYOR PULLEYS 


Maximum strength with minimum weight! 


DODGE TAKE-UPS 


Complete range of stock models, sizes. 
e 
Write for Bulletins! 
VY Rolling Bearings — ratings, data. 
Y Conveyor Pulleys —technical data. 
V Take-Ups — Roller, Ball, Babbitted. 


DODGE MANUFACTURING CORPORATION 
200 Union Street + Mishawaka, Indiana 


DODGE 





HEAT 
TRANSFER 
EQUIPMENT 


A VACUUM ROTARY DRYER 
— Designed for efficient removal 
of moisture at low temperatures. 


& HEAT EXCHANGERS — 
Special design with high alloy 
and multipass liquor flow. 


A EVAPORATOR — All stain- 


less steel quadruple effect. 


A DRUM DRYERS—Available 
with a variety of feed arrange- 


A FLAKERS—Rapid and con- 
tinuous operation. Diameter sizes 
from 18" to 60". Lengths to suit 
requirements. 





PRO & CON... 


Pro: PFS Index 
Sir: 

As far as I know, it has been 
many years since an index has been 
published to your Process Flow- 
sheets. 

Because our chemical engineer- 
ing students are given individual 
process and plant design problems, 
we have prepared an index cover- 
ing all Flowsheets through 1959. 
If you wish, you may print this in 
a future issue of Chemical Engi- 
neering. 

ROBERT M. HUBBARD 
University of Virginia 
Charlotteville, Va. 


> Early this year (Jan. 11, p. 178) 
we announced the availability of a 
newly compiled PFS index. As 
long as our supply lasts, readers 
can obtain a free copy by writing 
to Editor, Chemical Engineering, 
330 W. 42nd St., New York 36, 
N. Y. We appreciate Prof. Hub- 
bard’s interest, nonetheless.—ED. 


JUST BETWEEN US... 


Dear Reader: 

We’d like to have you meet John 
Moore, of Paragould, Ark., who has 
just recently gone back to his na- 
tive state and his chemical engi- 
neering course at the University of 
Arkansas after having helped us 
out during the last couple of 
months as a McGraw-Hill summer 
editorial trainee. 

John is a senior and the question 
of what to plan for, next June, is 
naturally uppermost in his mind. 
We liked him so much that the 
temptation was strong to tell him: 
“Come back here after graduation.” 
Instead of that, we let future bene- 
fit temper immediate gain—and ad- 
vised him to do what most of our 
18 engineer-editors have done. We 
said, “Go out and work in the proc- 
ess industries for three or four 
years, and then come back with all 
the practical experience you can get 
in that time.” 
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John comes of a journalistic fam- 
ily. He’s done radio news and an- 
nouncing, he’s been chief editor of 
The Arkansas Engineer and he’s 
now the upcoming editor of the 
university yearbook, “The Razor- 
back.”” As so many of us have done, 
he has discovered the satisfaction 
and sense of accomplishment that 
comes from combining engineering 
training and interests with journai- 
istic talents. 

So that John would realize that 
engineering journalism isn’t all 
beer and skittles and romance, we 
gave him a variety of work, includ- 
ing one of the most demanding and 
monotonous jobs that our editors 
have to face. This was the compila- 
tion of the eight pages of New 
Plants and Facilities that you will 
find starting on page 173 of this 
issue. 

We think you will agree that he 
did a good job. Furthermore, we 
found that the native humor that 
so endeared him to us survived the 
ordeal. He went back to Fayette- 
ville still convinced that the life of 
an engineering editor is a pretty 
satisfying one after all. 

THEODORE R. OLIVE 
Editor, Engineering Practice 
Chemical Engineering 





Your comments and opinions are 
important. Send them to Editor, 
Chemical Engineering, 330 West 
42nd St., New York 36, N. Y. 
They'll be welcomed. 











alli it 





exclusive direct 
unloading system 
cuts CO. handling costs 


To be sure you get rock bottom CO, costs, investigate this exclusive 
method of handling CO, shipments. It’s Olin Mathieson’s patented 
Direct Unloading System in which CO, flows directly from special 
insulated tank cars to your process. 


This new system bypasses intermediate steps such as storage in 
refrigerated tanks, handling of cylinders, or converting dry ice, along 
with the expensive facilities that are required. Maintenance and upkeep 
are reduced, valuable plant space or land is reclaimed, and a constant 
supply of CO, is available to match every demand. 


lf your process requires a highly dependable, low cost source of 
CO, supply, talk over your requirements with an Olin Mathieson repre- 


sentative soon. 7333 


Olin Mathieson 


Chemicals Division « Baltimore 3, Md. 
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No comaunarion 
NO 
“NOMAINTENANCE SULZER 


NON-LUBRICATED RINGLESS 


PISTON COMPRESSOR 


Contamination- Free Compression 
Of Dry Or Moist Gases! 


@ Over 25 Years Of 
E 
pistes Compressors 


For further information, 


fications, ete., 





SULZER BROS. INC. 
50 Church Street, New 





ee 
cracks, 
le aks, 
defects 


IDEAL FOR 

© Finding oil leaks 

e Maintenance 
inspection 

e Testing cast or 


machined parts 
during manufacture 


e Tool inspection 
| Order Today or Write 


for Data. 
New illustrated bulle- 


BLACK LIGHT 
portable 
fluorescent 
penetrant 
mspection kit 


MAGNAFLUX 


2 sooner ene. pee + 


FIRE SAFE: All materials igh flash-point. 

Spray cans eliminate waste, spillage, contamination 
Take the guesswork out of testing! 
ZYGLO, the most sensitive fluorescent 
inspection method available, makes 
every crack glow. Use it anywhere 
—in the shop, in the field. 
Complete ZYGLO KIT $125 FOB. 


shown above including 
100 W. BLACK LIGHT CHICAGO 


MAGNAFLUX CORPORATION 
A Subsidiary of General Mills 
7347 West Ainslie Avenue 
Chicago 31, Illinois 


| 
} 





TIMELY 
HELPFUL 
FReE ... 


Timely, helpful, free. That’s 
the kind of data, information 
and technical know-how that 
CE’s Reader Service section 
can bring you. 


Help yourself in this super- 
market of ideas. All you need 
is a pencil and a postcard. 


Here’s what's available: 
More information on any ad- 
vertised products or service; 
Latest technical literature (p. 
270); Additional details on 
new chemicals and equipment 
described in this issue (pp. 
110-116). 


As you read this issue— 
pencil in hand—circle numbers 
on your Reader Service card. 
Your selections will be mailed 
to you promptly by the manu- 
facturers. It’s a mighty handy 
way to keep up-to-date with 
what's new in processes and 
products. 


And why not take advan- 
tage of our offer of a free 
reprint for your files. Just 
put a check mark in the free 
reprint box on the card. 


Chemical 


Engineering 


Reader 
Service 
STARTS 


RIGHT 
HERE” 
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They‘re easy 
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to fold and 





tear out 


try it... —POSTAGE WILL BE PAID BY— 
Chemical Engineering 
READER SERVICE DEPARTMENT 
330 West 42nd St. 
NEW YORK 36, N. Y. 


Help Yourself... 


The posteards above can now bring you technical help, latest 
literature, expert guidance. Tear one out and, as you read this 
issue, circle numbers when you want more information. You'll 
note that the coding system is simple: all the code numbers are 
page numbers. 

You can also use these post-paid cards to subscribe, or to make 


your selection from a comprehensive list of editorial reprints. 


* Be sure to fill in all of these address blanks before mailing postcard. 
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The simplicity of recalibrating an RMC 
bimetal dial thermometer is illustrated 
below. Patented RMC_ system leaves 
hermetic seal undisturbed, prevents damag- 









ing of critical pointer shaft. 


RMC external recalibration device 
saves time and your thermometer 


With the patented RMC dial reset screw you can recalibrate 
your thermometer easily and safely, should it ever be necessary. 
The all-important hermetic seal cannot be destroyed, and there 
is no chance for damage to the critical pointer shaft. 


What the RMC system 
of recalibration 
means to you 


Sometimes it is necessary to recali- 
brate industrial thermometers due to 
severe shock from rough handling, or 
to calibrate for extreme accuracy at 
any point on the scale for special 
work range. 

Various recalibration systems are 
employed in the different makes of 
ordinary bimetal thermometers. Most 
all of them will achieve the desired 
recalibration, but a number of unde- 
sirable things may also result. In 
some, all semblance of air-tight seal 
is automatically destroyed in removal 
of the dial glass. In others, the criti- 


cal pointer shaft may become bent or 
twisted. And still others use a mech- 
anism incapable of holding the new 
setting for any length of time. None 
of these things can possibly happen with 
RMC’s patented recalibration device. 
A simple dial-reset screw, located 
on the back side of RMC thermom- 
eters, permits recalibration without 
opening the instrument in any way— 
thus leaving its air-tight 
hermetic seal intact. Its 
positive meshed-gear | 
mechanism rotates the 
dial itself in a way that 
cannot under any cir- 
cumstances cause dam- 
age to the pointer shaft. 
And the new setting will 
hold indefinitely. 





Write, wire or phone for general catalog. If yours is a 


ROCHESTER MANUFACTURING CO., INC., Rochester, N.Y. 


special application, tell us your requirements—RMC 
engineers will work with you in solving it. Rochester 
Manufacturing Co., 113 Rockwood St., Rochester 10, 
N. Y. (Telephone: BRowning 1-2020). 
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Chemicals 


Acrylics...... Complete story on acrylics 
... history, chemistry, development, 
engineering, current production 
methods available in reprint form. 
Also monomer samples. 

bs m & Haas Co. 


Caustic Soda...... is available in four 
sizes: regular, fine, crystal and 
granular. In uniform thickness... 
flake thickness and size don’t vary 
from batch to batch. 

134 Hooker Chemical Corp. 


Chemicals...... A good number of com- 
pounds that will provide a ready 
source of oxygen—wherever, & 
whenever you need it. Information 
about Peroxygen Chemicals. 
67a *Becco Chemical Div., FMC. 


Chemicals. . ... Publication contains de- 
scriptive resume covering silicon 
carbides, fused refractories, fused 
magnesium, etc. Contains tables and 
lists additional literature. 
270A The Carborundum Co. 


Chlorine Compounds. .... 44-page book- 
let contains data on 13 organic 
chlorine compounds and describes 
uses as solvents, extractants, fumi- 
gants and intermediates. 
270B Union Carbide Chemicals Co. 


Commercial Glass...... 16-page booklet 
“Properties of Selected Commercial 
Glasses” details properties of 32 
commercial glasses and contains in- 
formation on thermal properties. 

Corning Glass Works 


Detergent...... Bulletin gives general 
characteristics, specifications and 
general properties of concentrated, 
nonionic, synthetic, organic deter- 
pot for compounding cleaners. 
76D Atlas Powder Co. 


Elastomer...... Viton synthetic rubber 
offers outstanding resistance to oil, 
fuels, solvents, and chemicals. Spe- 
cific data on the heat & fluid re- 
sistance of this new elastomer. 
156 *E. I. Du Pont 


* From advertisement, this issue 
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Exchange Resins 8-page brochure 
describes two porous type highly 
basic, quaternary amine polystyrene 
exchange resins that are used for 
silica removal in demineralization. 
271A Ionac Chemical Corp. 


Filtration Celite has the exact 
rade for every filtration need from 
ast flow rate to maximum clarity. 
Information now available on re- 


quest. 
72 *Johns-Manville 


Flocculant Separan NP10 floccu- 
lant is effective on a wide range of 
suspensions, from solids in river 
water to minerals & chemical pre- 
cipitates. Information. 
48-49a *The Dow Chemical Co. 


Fluorides Company offers a copy 
of M. C. A. Chemical Safety Data 
Sheet SD-25 on properties & essen- 
tial information about hydrofluoric 
acid, anhydrous & aqueous. 

36 *The Harshaw Chemical Co. 


Graphite Anodes....Data sheets covers 
typical chemical and physical prop- 
erties of graphite anodes and the 
surface finishing which is obtain- 
able in machining operations. 
271 Great Lakes Carbon Corp. 


Greases, Oils & Lubricants 
are more than 500 of these special- 
ized greases, oils and lubricants 
available. Helpful information is 
offered. 
145 *Sinclair Refining Co. 


Hydrogen Peroxide Data on epoxi- 
dation & hydroxylation with hydro- 

en peroxide is available. Glycols, 
ticides, polymers, waxes, etc. 

111 *Allied Chem., Solvay Process Div. 


Indicators Minoxo Indicator and 
the Super-Sensitive Deoxo Indicator 
for detection and measurement of 
oxygen or hydrogen impurities in 
other gases. Literature. 

Vib *Engethard Industries, Chem. Div. 


Industrial Oil Stanoil industrial 
oil offers high viscosity index. Re- 
sists temperature change. More in- 
formation and technical help avail- 


able. 
259 *Standard Oil Co., (Indiana) 


* From advertisement, this issue 


Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide — free—just for the 
asking. 

It’s easy —simply circle 
item’s number on the Reader 
Service Postcard and mail. 
Replies will come directly 
from companies offering the 
literature. 
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keep steam costs 
Low 


- Nicholson Thermostatic Steam Traps 


thermal efficiency 
HIGH 



































Low costs and 
high efficiency! 
Nicholson Traps 
give you both... 
by design. And 
here’s how. Hard- 
ened stainless 
steel seats and 
valves are accurately lapped for 
sure, tight shut-off . . . so, there 
is no waste of live steam. True 
balanced pressure . . . the oper- 
ating principle of these valves... 
assures fast intermittent discharge 
of condensate and air, resulting in 
maximum thermal value from 
every pound of steam produced. 


Send for Catalog 


N\ 


























As for capacity, these traps really 
have it .. . up to six times greater 
than ordinary traps. Mainten- 
ance? Practically none, for there 
is only one moving part. No links 
no pins. No pivots or levers. No 
adjustable orifices to stick or clog. 


Sure, some traps cost less than 
Nicholson . . . but the ‘savings’ 
exist only on the invoice. In actual 
use, some other traps can cost you 
three or four times their price in 
annual steam waste. Be sure to 
weigh cost against value when you 
buy steam traps. Specify Nichol- 
son Thermostatic Steam Traps on 
your lines and equipment. 


W. H. NICHOLSON and COMPANY 
12 Oregon St., Wilkes-Barre, Pa. 
Offices in principal cities 
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W. H. NICHOLSON and COMPANY 
12 Oregon St., Wilkes-Barre, Pa. 
Please send a copy of Catalog #400 
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What's the PRICE TAG 


On adrop of oil? 


The drop of oil that isn’t there when it’s needed can really 
cost you! That’s why you should choose Manzel force-feed 
lubricators for your lubricating needs. They deliver just the 
right amount of oil to bearings, cylinders and packing... 
starting, stopping, speeding up and slowing down in syn- 
chronization with your machinery. They’re unaffected by 
high steam, gas or air pressure. Whatever your lubrication 
needs, Manzel lubricators can save 

you money. For our catalog, write 

Manzel, 250 Babcock Street, Buffalo 

10, New York. You’ll solve all your 

lubricating problems if you... 


ask the man from 


SPECIALISTS IN LUBRICATORS AND METERING PUMPS SINCE 1898 





LITERATURE ... 


Insulating Fill 4-page brochure de- 
scribes “Perlox”, a low-cost, low- 
density insulating fill for use with 
low temperature liquified gases. 
Physical properties are given. 
272A Johns-Manville Co. 


: 12-page, pocket-size, bul- 
letin lists erent and typical 
areas of use. Paint, paper, textile, 
and building product use areas are 


——— 
272 The Dow Chemical Co. 


Organic Coatings Bulletin describes 
new methods for determining the 
influence of the shape and size of 
pigments on the page cal and chem- 
ical characteristics of coatings. 
272C Wet Ground Mica Assoc. 


Palladium Alloy selectively diffuses 
ultra/pur hydrogen. Diffusion cells 
are available for laboratory, pilot 

lant and full size commercial units. 


nformation. 
109 *J. Bishop & Co. 


Platinum Gauze Catalyst Research 
& experience in the development of 
platinum gauze catalysts for the 
chemical industry is available. Lit- 
erature offered. 

Tia *Engelhard Industries 


Polyester Resins Bulletin re S 
on chemical resistance of three 
lyester resins after a six month 
immersion in various. corrosive 
aqueous solutions. 

2D Atlas Powder Co. 


Polyethylene Emulsions Bulletin, 
offered to assist manufacturers in 
obtaining satisfactory polyethylene 
emulsions, lists eight formulas in- 
cluding nonionic and anionic. 
272E Atlas Powder Co. 


Process Udex process is a selective 
liquid/liquid solvent extraction 
method for the separation & frac- 
tionation of aromatics from hydro- 
carbon mixtures. 
48-49b *The Dow Chemical Co. 


Resins......Information about proper- 
ties and characteristics of Teflon 
resins and the many ways they 
have led to improved economical 
designs is available on request. 
82 *E.I.du Pont de Nemours & Co. 


Price list includes informa- 
tion on color and melting point of 
hard, soft and medium resins, of 
rubber resins, and plasticizing resins 
and oils. 
272F Pennsylvania Ina. Chem. Corp. 


Silicones New descriptive brochure, 
“Why Silicone-Based Paints Mean 
Less Maintenance” is available. 
Covers the new paints based on 


silicone resins. 
209 *Dow Corning Corp. 


Soluble Cutting Oils Bulletin de- 
scribes soluble cutting oil concen- 
trates developed to fill demand for 
low cost, stable product that form 
emulsions at room temperature. 
272G Atlas wder Co. 


Solvents You get all your solvents: 
alcohols, esters, ketones, and glycol- 
ethers together in combination bulk 
shipments. A full line of solvents 
available. 

231 *Union Carbide Chemicals Co. 


Superalloys 4-page data sheets lists 
physical and mechanical properties, 
corrosion resistance, thermal treat- 
ment and fabrication of cobalt-base 
and nickel-base superalloys. 
272H Cobalt Information Center 


* From advertisement, this issue 
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DUST PARTICLES ARE| SCHIZOPHRENIC 


Industrial dusts have split personalities. They can be 
peace loving, pleasant, and in some cases precious . . . in 
the proper environment. But let them get out into 

the open air where they are free to roam and settle where 
they please! They become unbearable public enemies 

... atmospheric delinquents. Take fine mineral particles, 
for instance. In their proper setting their brilliance 

and striking colors would stir the heart of a poet. But 

who would want them settling from the sky on a 

white suit or staining a newly painted house? Esthetic 
beauty in one place can be unwanted ugliness in another. 


1 
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Let Ducon dust specialists psychoanalyze your industrial 
dust and prescribe the right treatment to keep it 

under control. We have a full line of wet and dry dust 
control devices to solve your problem. 


Write for Bulletin C 1058 


OutS D the name in DUst CONtro! 
THE ucon COMPANY wc. 


147 EAST SECOND STREET + MINEOLA, L.!.. NEW VORK 


CYCLONES © CENTRIFUGAL WASH COLLECTORS © TUBULAR CLOTH FILTERS © DUST VALVES 
Canadian Branch: 
THE DUCON COMPANY, of CANADA, itd., 1131 Pettit St., BURLINGTON, ONTARIO, CANADA 
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Most Complete Line Ever! 


permanent non-electric 
Erium-powered 


MAGNETIC 
PULLEYS 


Now in 2 “duty-rated” designs—to give you the 
finest automatic separation for your exact 
application—fine iron or tramp iron removal. 


NEW, EXPANDED LINE! New design, new 
magnetic efficiency permit increased operating 
range and effectiveness with 2 different mag- 
netic actions. Peak protection for all operations 
—from rugged crusher protection thro’ 
delicate product purification operations. 


f - ~ wr 
Pan - 4 


MODEL CR 
(Radial) 
PULLEYS 








For removing large pieces of tramp iron from 
heavy depths of flow. Provides a strong, deep 
magnetic field of equal intensity around the 
full periphery. 12” through 36” diameters. 


vd 


Gas oa 
MODEL AA 
(Axial) 

PULLEYS 


Excellent for nne iron separation, as well as 
small and medium pieces of tramp iron, in 
average material flows! Strong magnetic field 
of equal force extends across the full width 
of the pulley. 8”, 12”, 15”, & 18” diameters. 


Prevent product contamination, machinery 
damage, fires, explosions, downtime. 2 designs, 
4 magnetic strengths, 8 diameters, 14 belt 
widths. No operating or maintenance costs, 
For all materials, wet or dry, on belts of non 
magnetic material. Fast, simple installation. 
*Erium —an exclusive, high quality permanent 
magnetic power source specifically designed and 
energized by Eriez. 

New fact-filled 6-page bulletin has installa- 

tion photos, selector guide, etc. Write today! 

Eriez Mfg. Co.,74-KA Magnet Drive, Erie, Pa. 











LITERATURE... 


Sulfuric Acid New edition of tech. 
manual contains 40 pages of charts, 
graphs and facts on sulfuric acid. 
Up-to-the-minute information on 
uses, properties, storage. 

87 *Allied Chem., Gen. Chem. Div. 


Thermoplastic Sheets. ...30-page book- 
let relates new developments in 
processing technology, materials 
and equipment to the rapid growth 
of thermoplastic sheets. 

Monsanto Chemical Co. 


Waterless Hand Cleaners 
lations of three typical t; 
waterless hand cleaners and their 
preparation are described in bulle- 
tin “Current Topics #146” 
274B Sonneborn Chemical Corp. 


Construction Materials 


Alloy, Condenser Tube Alloy 77 is 
the first completely new condenser- 
tube alloy developed in years. Full 
details in the Technical Data 
Folder. 

149 *Bridgeport Brass Co. 


Aluminum Jacketing is corrosion- 
resistant, easy to install, has good 
insulation properties and is non- 
sparking. tails available on re- 
quest. 

38-39 *Reynolds Metals Co. 

Cable Literature entitled, “Guide 
to Representative Wire, Cable and 
Conduit.” Also a bulletin, “Shielded 
High-voltage Power Cables,” em- 

hasizes Roseal jacketing. 
2-43 *Rome Cable Div. of Alcoa 


Coating The Kanigen process for 
chemical nickel alloy plating pro- 
duces a uniform thickness of coat- 
ing, regardless of the contours of 
a part. Bul. 258. 

138 *General American Trans. Corp. 


Coating Plasite is the solution for 
immersion service, where high tem- 
perature, splash, spills, and fumes 
are severe, & in many formulations 
for corrosion protection. Bul. 
R279 *Wisconsin Protective 

Coating Co. 


Compression-Gauge Gaskets 
gold Flexite Finish for metal gauge 
rings in these gaskets is new. High- 
ly corrosion resistant. Samples 
available on request. 
123 *Plexitallic Gasket Co. 


ee Rin are available in 
many special Teflon blends, depend- 
ing on your application. Informa- 
tion about new Teflon packings & 
Tefion piston rings in booklet. 
69 *C. Lee Cook Co. 


Cyclones, Stainless Steel 
catalyst recovery are subjected to 
extreme heat & erosion. Stainless 
Steel retains its strength at high 
temp. Information. 
6-7 *United States Steel Corp. 


Industrial Wire Cloth... .manufactured 
from any metal or alloy—including 
titanium—in nine basic weaves. The 
94-page “Wire Cloth” catalog is 
offered. 

50 *The Cambridge Wire Cloth Co. 


Insulated Wiring System suited for 
all types of “trouble areas” in such 
diversified industries as drugs, 
chemicals, textiles & petroleum re- 
fining. Brochure. 

18-19 *General Cable Corp. 


* From advertisement, this issue. 





The FALCON 
RIBBON BLENDER 


“the TOP-FLIGHT Mixer” 


@ POWER 
@ PRODUCTION 


@ PRICE 
FEATURES ... 
All Welded Construction 
Mild Steel or Stainless 
Approved Sanitary Design 
All Rounded Corners Thruout 
Quickly Demounted for Cleaning 
Extra Heavy Shafts and Ribbons 
Leak Proof-Dust Tight Outlet . 
All Sizes Usually in Stock 
MANY REPEAT ORDERS FROM PLANTS 

NOW USING FALCON MIXERS 


THE FALCON 
SANITARY BLENDER 


ALL 
SIZES 


Send for Brochure 


THE FALCON 
MANUFACTURING 
DIVISION 


OF THE 


FIRST MACHINERY CORP. 


209-289 TENTH STREET, 
BROOKLYN 15, N. Y. 
PHONE: STerling 8-4672 
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VITREOSIL 


PURE FUSED QUARTZ 
INDUSTRIAL WARE 


EASILY MEETS CRITICAL 
PRODUCTION REQUIREMENTS 


@ Absolute Chemical Purity 

e Extreme Heat Resistance 

e Thermal Shock Resistance 

e Chemical inertness 

e Outstanding Electrical Properties 

@ Full Range Radiant Energy Transmission 


Marly standard shapes and sizes . . . and 


we fabricate for special needs. See our ad 

in Chemical Engineering Catalog. 

Write for complete, illustrated catalog. 
THERMAL AMERICAN 


FUSED QUARTZ CO., INC. 
8-20 Salem St., Dover, N. J 





LITERATURE... 


Insulation Styrofoam insulation 
prevents condensation .. . helps 
maintain exact temperatures. Light 
weight, only 2.4 ounces per board 
foot. Full information. 

124 *The Dow Chemical Co. 


Insulation Foamglas insulation is 
water-, vapor-, acid-, and vermin- 
or Dimensionally stable. Cata- 

iog and Fact Sheet. Also Data 
Sheets on accessories 
141 *Pittsburgh ‘Corning Corp. 

Insulation Unarco U200 is avail- 

able in accurate, half-round sec- 

tions; in nominal thicknesses & in 
standard pi — Details in Bul- 
letin No. 

63 *Union Taaees & Rubber Co. 


One of these 3 grades; 
K501, K601 or K701 can provide the 
answer if you have corrosion and 
wear problems with component 
parts. Information on request. 
281 *Kennametal Inc. 


Silicon Carbide Refractories 
high thermal conductivity, abrasion 
resistance, high temp. strength, cor- 
rosion resistance, & resistance to 
dust attrition. 

22-22 *Harbison- Walker Refractories Co. 


Stainless Steel Centrifugally cast 
stainless steel sleeves, liners, cored 
bar stock. All 13%” long. 63 sizes 
ready to ship. Information on re- 
quest. 

R232 *The Vollrath Company 

Tank Linings New Gar-Line Pen- 
ton linings offer high-temperature 
protection against corrosion. Data 
on Penton; information on tank 
linings. 
52 *Garlock Inc. 


Wire Cloth & Screen woven from 
s. steel, Monel, bronze, copper, brass, 
high carbon & oil-tempered steel 
& virtually any metal that can be 
drawn into wire, Cat. 105. 

244 *Ludlow- Saylor Wire Cloth Co. 


Welding 56- “page welding, brazing 
and soldering alloy and flux catalog 
includes helpful charts and tables 
to summarize alloy selection and 
properties 
275. All. ‘State Welding Alloys Co. 


Electrical & Mechanical 


Bus Duct Electric utility busway, 
designed to carry excitation cur- 
rents, is described in booklet that 
contains specifications, dimensions, 
and engineering and test data. 
275B § Westinghouse Electric Corp. 


Combination Starters Bulletin 713 
starter with circuit breaker featur- 
ing conveniently removable spin- 
type cover & base for use in haz- 
ardous gas & dust locations. 

73 *Allen-Bradley Co. 


Coupling Para-Flex couplings fea- 
ture a modern, tire-like flexing ele- 
ment that handles angular and 
parallel misalignment & absorbs 
torsional vibration. Bulletin. 

262 *Dodge Mfg. Corp. 


Gearmotors....Master ratings are from 
% to 125 hp., reduction ratios up to 
120:1. Facts about the broad line: 
parallel, & right angle, as well as in 
combination. 

158 *Reliance Electric & Engrg. Co. 


* Krom advertisement, this issue. 
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daca 


ENCLOSED 
COUNTERSHAFT ENDS 
tor Screw Conveyor 
Power Transmission 


—Most COMPLETE Line... 
Most ADVANCED Design 
by any American 
Manufacturer! 


The rugged DREADNAUGHT 
—"built like a battleship’— 
gives continuous, dependable 
service even with long 
conveyor runs and heavy 
thrusts in either direction, 
Available for 6” to 20’ 
diameter screw conveyors, in 
1:1 and 2:1 ratios, and in all 
shaft combinations. Dust-tight 
and oil sealed, with moving 
parts readily accessible. 
Bulletin illustrating single 
and multiple drive com- 
binations and containing 
complete specifications 

sent on request. 





Another 
quality product 
of 


SOUTHWESTERN 
SUPPLY and MACHINE WORKS 


)KLAHOMA TY HOMA 








One-day 
tower 
cleaning! 





3 years of soil removed from 
55-ft. ethylene scrubber tower 
by Oakite chemical circulation 


What’s the fastest way to clean a 55-foot tower? 

A midwest chemical plant had this problem recently 
on an ethylene scrubber tower with an accumulation 
of three years of iron oxides, oil deposits and sludge. 

The local Oakite man analyzed the soil and recom- 
mended a specialized cleaner to be circulated through 
the tower. He also recommended the most efficient solu- 
tion strength, temperature, and gpm of circulation. He 
remained on hand for consultation during the hook-up 
and while cleaning was in progress. 

Fifteen hours of chemical circulation followed by six 
hours of rinse removed every trace of soil. The tower 
was three years younger...and at a fraction of the 
cost of manual reconditioning. 

On any cleaning problem — towers, tanks, pumps, 
compressors, exchangers, lines, fittings, valves — call 
your local Oakite man. Or write for literature and 
details to Oakite Products, Inc., 16H Rector Street, 
New York 6, N. Y. 


OAKITE 


. 


Export Division Cable Address: Ookite 


in our 51st year 


1 Service Rep i in Principal Cities of U. S. and Canade 








LITERATURE . . . 


Applications of a Guardistor 
motor to your requirements and a 
copy of tions and Answers 
About . uardistor (B-7876) are 
available. 
30-31 “Westinghouse Electric Corp. 


Complete information on 
Synchronous Motors and their ap- 
plication is available. Also issue of 
Synchronizer titled, “The ABC of 
Synchronous Motors.” 

153 *Electric Machinery Mfg. Co. 


Type DP are doubly pro- 
tected by rugged, corrosion-resist- 
ant cast iron frames & drip-proof 
nao ys. Meet a wide variety of 

lications. Bul. 
*Wagner Electric Corp. 


Switches Catalog 24-4 describes the 
new selector switches; Rotary 
Switches, Key Switches, and Push 
Button Switches. Available now on 


reouest. 
R249 *Thermo Electric Co., Inc. 


YR turbines are 
tightly sealed against heat, cold, 
dust, fumes, rain & snow. Many 
key parts are interchangeable for 
various frame sizes. Bul. H22-D. 
242 *Elliott Co. 


Primary design con- 
siderations of simplicity, low first 
oo easy access to all areas and 

buf reliability are discussed in 
— on 9000 hp turbine. 
Clark Bros. Co. 


Turbines, Solid-Wheel for mechan- 
ical — Capacities from 5 to 


a a up to 10,000 rpm. 
Vertical 3 turbines built in sizes from 
5 to 300 hp. Bul. S116. 

146 *The Terry Steam Turbine Co. 


Variable 8S The new “400 Se- 
ries” offers lever, screw, vernier or 
remote control. Over 250 fractional 
horsepower models & types. Catalog 
sent on request. 
BR285 *The Zero-Max Co. 


Handling & Packaging 


32-page booklet details all 

the ramifications of the Tote Sys- 
tem as an inplant-interplant sys- 
tem, as distinct storage unit and as 
shipping containers 
Tote System, Inc. 


Bulk Feeders combine a vibrating 
screw rotation with a vibrating hop- 
per. trough and tube. Interesting 

iterature including valuable engi- 
neering data. 
224 *Vibra-screw Feeders, Inc. 


Conveyor Belt A new kind of con- 
veyor belt called Solarflex has been 
designed specifically for handling 
hot materials. Full information on 


request. 
1 *B. F. Goodrich 


Formula Capsules Technical bulle- 
tin contains information about 
Formula Capsules and Select-O- 
Weigh systems and how they can 
help your batching lem. 

250 *Richardson Scale Co. 


Complete me in 


Available now. 
276c Eriez Mfg. Co. 


* From advertisement, this issue. 
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—SeaGeae 


scores AT MERCK CHEMICAL! 





“The STRAHMAN DRAIN 
VALVE has eliminated 
plugging problems in drain- 
ing slurries from vessels, | 
minimized repair of glass- | 
lined vessels, and has re- | 
duced valve replacement and 
maintenance.” 

Says JACK MciNTOSH 
—Mgr. Equipment | 
and Construction | 
Purchasing 
Department, 
Merck & Co., Inc. 


Let Strahman help solve | 
your valve problems as it 
has done for thousands of 
others since 1920. 


Drain Valve Installation 





Write for 


literature —STrakonace VALVES, INC. technological 


Nicolet Ave., Florham Park, N.J. breakthrough 


Drain Vaives * Sampling Valves * Spray Nozzles * Mixing Units ¢ Liquid Level Gauges for measuring 
alan H,0 in Ho 


take care of pipeline processes | The Beckman Hygrometer,equipped 
; tee ke seca “ | with the new hydrogen electrolytic 
and they'll take care ' cell, establishes new standards 
\ of accuracy for measurement of 
moisture in hydrogen streams. 
In the past, measurement of moisture 
in hydrogen has been marginal at 
best because of frequent catalytic 
reforming of H20 within the cell, and 
subsequent remeasurement. 33 The 
new Beckman Hydrogen cell utilizes 
an element length where errors in 
efficiency and recombination are 
approximately equal and opposite, 
7 and hence cancel. Thus, you obtain 
readings of an accuracy heretofore 
- p F unattainable. 3 If your problem 
is keeping hydrogen “dry” in process 
PURIFIERS streams...in refining, catalytic 
reforming,and annealing, for example 
... your nearest Beckman Sales 
Engineer can help you. Or write for 
application Data File 14-43-14. 


fo} 20) © ee 


Beckman: ; 
Scientific and Process | Instruments Division 
Beckman Instruments, Inc. 


THE V. D. ANDERSON CO. 1943 west 96th Street, Cleveland 2, O} Fullerton, Calyfornia 
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SMALL 
EN OUGH 





DAH L. 4000Seriesvaives 


are approximately 7” in height — 
which offers optimum utility, size 
and price. 
The 4000 Series features: 
@ Direct or Reverse Acting Operators 
© Manual Reset Operators 
@ (Other Operators Available.) 


Six body types are available in %” to 42” 
NPT sizes: 


No. 100 -2-way with “0” ring stem seal 

No. 105-2-way with Teflon packing 

No. 110-3-way with atmospheric bleed 

No. 115—3-way with Teflon packing and 
piped exhaust 

No. 120 ~3-way with “O” ring seal and 
piped exhaust 

No. 125 —3-way with “0” ring seal (all ports 
closed in mid position) 


ore 


Write for complete details today 


BRISTOL, RHODE ISLAND 
CLifford 3-9500 
VALVES AND CONTROLS FOR THE 


COMMUNICATIONS, PROCESS, 
AIRCRAFT AND MARINE INDUSTRIES 





LITERATURE... 


Materials Handling Complete in- 
formation on “Payloaders” is con- 
tained in “Industrial Materials 
Handling the Payloader way”. 
Available on request. 

160 *The Frank G. Hough Co. 


Screw Conveyors Wide range of 
components for screw conveyors ap- 
plications plus a new line of ball 
& roller bearing equipped acces- 
sories. Book 2989. 

q *Link-Belt Co. 


Railroad Car Shaker 6-page folder 
discusses low-frequency vibration 
shaker mechanism design for fast, 
economical unloadi of hopper 
bottom cars carrying bulk material. 

8A Link-Belt Co. 


Heating & Cooling 


Air Preheater Facts about the low- 
cost maintenance, easy inspection, 
in service cleanability, space saving 
compactness of the Air Preheater 
in a new brochure. 

148 *The Air Preheater Corp. 


Cooling Towers A full range of sizes 
and casing materials are offered. 
Towers safeguard against delignifi- 
cation and chemical or biological 
attack. 

137 *Foster Wheeler Corp. 


Generators, Inert Gas offer precise 
fuel control & automatic ety. If 
you need inert gases for wey 4 

urging & protective uses, see Bul- 
etin L-10. 
*The C. M. Kemp Mfg. Co. 


Gradiation Heating offers zone 
control, uniformity of heating, etc. 
Bulletin “Gradiation Heating for 
Petroleum and Chemical Process- 
ing” is available. 

251 *Selas Corp. of America 


Heat Exchangers Polybloc heat ex- 
changers offer high efficiency which 
is assured by very short passages 
and mixing chambers. Engineering 
Manual. 

L232 *The Carbone Corp. 


Heat Exchangers 
num heat exchangers feature re- 
duced refrigeration costs, close 
temp. approaches & trouble-free 
gage Complete data. 
28-29 *Trane Co. 


Heat Exchangers, Liquid/Gas Units 
can be supplied in any alloy, any 
size, for any — Additional 
information now available on 


*Marlo Coil Co. 


a 956 covers Grid 
Unit Heaters, Blast Heaters and 
Radiators. Designed for operation 
on steam pressure up to 250 PSI 450 


degree temperature. 
230. *D. J. Murray Mfg. Co. 


Heat Tranfer Equipment Evapora- 
tors, Vacuum tary Dryers, Drum 
Dryers, Heat Exchangers, and 
Flakers custom designed to meet 
your uirements. Information. 
264 *Goslin-Birmingham Mfg. Co. 


Heating Systems Aroclor systems 
deliver steady process heat. Infor- 
mation booklet on Aroclor 1248 
heating systems and guide to heater 
selection. 

245 *Monsanto Chemical Co. 


* From advertisement, this issue. 





SINCE 1907 


DOES IT BETTER 
MIXING 
COOKING 

sussesseeees COOLING... 


Whether your specific need is for more 
efficient mixing; faster, even cooking 
temperatures, or quick cooling of 
cooked material, Groen equipment 
does it better. 


Steam-jacketed 
agitating type ket- 
tles heat up faster 
—save time. Pro- 
vide more thorough 
mixing and con- 
trolled cooling. 


Stainless steel 
steam-pressure cooker 
in standard models or 
special sizes. 


Stainless steel jack- 
eted reactors. 


“ Complete line of stain- 
less steel tanks in ver- 
tical and horizontal de- 
signs. 


GROEN ALSO MAKES: Vacuum pans; 
Coils; Coating pans; Filters; Tubular 
heat exchangers; Pilot plant process- 
ing units; Custom equipment. Write for 
engineering catalog. 


SOSSSSHESSESESHARESESEOESESESSEEOEEEEEEESEEESESESEEEEESEOEESEES 
SOSH OSSSSSHESHHSOOHEOSEEESESEESESESEOESESESEESSEE SEES ESESEEEESEEE 


MFG. CO 
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a vacuum Pump 
as compact as 


ad... 





CHEMICAL ENGINEERING—October 17, 


LITERATURE... 


Panelcoil offer long service life 
even under corrosive conditions. 
Straight or curved Panelcoil sec- 
tions available to fit any surface. 
Data Sheet 15-60 Series & prices. 
T296 *Dean Products, Inc. 

Pressure Reducing & Desuperheating 

Full details on how the pres- 

reducing and desuperheating 

system can benefit you is now avail- 
able on request. 

26-27 *Rockwell Mfg. Co. 


Rotary Kilns with proven design 
& construction for processing a 
wide variety of materials-pre- 
heating-and waste disposal 
described in Bul. No. 118. 

58 *The C. O. Bartlett & Snow Co. 


p The No. 130 is de- 
signed specifically for thousands of 
light condensate load P~ plications 
such as steam main drips, meter 
boxes, etc. 
53 *Yarnall-Waring Co. 


Specific data on the 
selection & sizing of traps as well 
as information on the design & 
construction of Inverted Bucket 
Steam Traps in a 44-page book. 
169 *Armstrong Machine Works 


The 8-page catalog 
#FE- 310 1 gives complete dimensional 
data, performance information, & 
capacities for all 9 types of Mil 
Thermostatic Traps. 
8-9 *Farris Engineering Corp. 


Steam Traps Thermostatic steam 
traps are covered in Catalog #400. 
Practically no moving parts, no 
links, no pins. No adjustable ori- 
fices to stick or clog. 
271 *W. H. Nicholson & Co. 


Five types available; 
Thermo-Dynamic, Thermostatic, 
Float-Thermostatic, Liquid oye 
sion, and Bucket. Literature to 
you with steam trapping problems. 

*Sarco Company, Inc. 


Six types to answer 
every requirement for removing 
condensate from all types of sys- 
tems. Selector Chart in Catalog No. 
69A gives recommendations. 

136 *Strong, Carlisle & Hammond 


Instruments & Controls 


7 470 delivers same 
power in either direction at any 
point of the stroke. Available in six 
basic sizes & for travel up to 4”. 
Bulletin E-470. 

4—35 *Fisher Governor Co. 


Chromatograph, Gas features tape- 
programmed control unit. The new 
tell-all bulletin on this new chro- 
matograph is now available on 
request. 

163 *Mine Safety Appliances Co. 


Computer Descriptive literature on 
the G-15 digital computer covers 
the many valuable features and its 
use in the chemical process indus- 
tries. 

221 *Bendix Corp. 


Computer The IBM 1620 offers 
solid state design, magnetic core 
storage and high-speed internal 
computing performance. Informa- 
tion about the 1620 & its special 
advantages 

229 *International Business Machines 


oe From advertisement, this issue. 
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PROTECTIVE COATINGS 


WRITE FOR 
YOUR COPY 
TODAY! 


PROVEN IN 
PROCESS INDUSTRI 


@ STEEL TANK LINING 

@ CONCRETE TANK LINING 

@ PROTECTION OF STRUCTURAL 
STEEL, FUME DUCTS AND 
EQUIPMENT 

@ CONCRETE FLOORS 

@ TANK CARS 


FOR IMMERSION SERVICE 


FOR HEAVY DUTY 
MAINTENANCE. SERVICE 


OTHER PLASITE PRODUCTS 
INCLUDE: cauikinc COMPOUNDS 


PRIMERS 
BAKING COATINGS 
wisconsin 
protective BE) 
coati mag 
corp GREEN BAY, WIS, 
REPRESENTED IN PRINCIPAL INDUSTRIAL AREAS 





here’s why 


WEINMAN 
PUMPS 


are 
™ preferred 
for Safe, 
Swift 
handling of 
corrosive 
liquids... 


Chemical engineers rely on Weinman 
Types GB and KB Single Stage, End Suc- 
tion Pumps as the standard for safe, posi- 
tive pumping of all types of liquids. 
There’s good reason for it, too. Designed 
to exceed industry specifications, Wein- 
man’s line of end suction pumps are 
available in full range of sizes to handle 
from 10 GPM to 2000 GPM. Rugged 
construction provides years of low 
maintenance service under the toughest 
conditions; heavy duty shafts prevent 
vibration and deflection; oversize bear- 
ings easily handle radial and thrust 
loads. And, corrosion-resistant metals 
protect all surfaces exposed to chemical 
action. 

Many Weinman pump features were 
developed in collaboration with the 
chemical industry. 


+ « « for example, this special shaft seal 
(shown at left... A) stops chemi- 
cal leakage; reduces fire hazards; 
eliminates fumes and cuts waste. 


and this open type impeller (shown 
at left... B) available for every 
size pump, speeds pumping of 
liquids with suspended foreign 
matter. 


If you have a touchy chemical pumping 
problem...consult your Weinman Spe- 
cialist. You'll find him in the Yellow 
Pages. Chances are he can recommend 
a standard pump that meets your precise 
need. If not, we'll work MEMBER 
with you in solving your 

problem. Or write us direct 

for Bulletin 500. 





LITERATURE .. . 


The “ay 250 is 30 in. 
high, 19 in. wide, & 24 in. deep. 
Features an expandable memory, 
simple programming, input-output 
systems, etc. 

95 *Packard Bell Computer 


Computer Systems The GE-312 
omputer Control on embodies 
adaptability & flexibility to meet 
many types of ———— in vary- 

= size plants tails 
*General Electric Co. 


Control Compound-loop Control 
maintains chlorine residuals auto- 
matically. Provides utmost flexibil- 
ity in arrangement & process con- 
trol. Information on request. 

23 *Wallace & Tiernan Inc. 


Electronic Computing System 
fully-transistorized RPC4000 is — 
—- to perform engineering, 
scientific & research calculations as 
well as other functions. 

201 *Royal McBee Corp. 


ter The True Mass meas- 
ures industrial liquids & gases by 
metering weight—not volume. It 
gives you a direct, immediate, ac- 
curate reading in pounds. 
64 ‘*Black, Sivalls & Bryson, Inc. 


Gauges Ashcroft Duragauges are 
available in pressure ranges from 

15 psi (or vacuum) minimum to 
100,000 psi. Sizes: 4% through 12”. 

101 *Manning, Maxwell & 
Moore, Inc. 


Industrial Gas Chroma 
versatile new Model 
able to virtually any monitori 
control 9 ey Purther in fog 
mation in ta File 14-43-07. 
171 *Beckman Instruments, Inc. 


t The Hygrometer, 

ped with the new drogen 
electrolytic offers accurac for 
measurement of moisture in hydro- 
gen streams. Data File 14-43-14. 
R277. *Beckman Instruments Inc. 


now handle hundreds of 
solvents, chemicals, & food my redi- 
ents. Capacities 2 to 1000 elp- 
ful meter data contain ~y ‘Bulle- 


tin 68D. 
256 *Neptune Meter Co. 


Pneumatic Transmitters give you 
a true primary and transmitted sig- 
nal for indication or control. Fact- 
ful Bulletins 360 and 361. 

130 , Maxwell & 


"Moore, Inc. 


Recalibration With the dial reset 
screw u can recalibrate your ther- 
mometer easily & safely. The all- 
important hermetic seal cannot be 
destroyed. General Catalog. 

270 *Rochester Mfg. Co., Inc. 


egulator Complete specifications 
on the 1011 Regulator as well as 
on the broad line of te rature 
& pressure controls designed for the 
chemical industry in Cat. TC-A. 

227 *Robertshaw-Fulton Controls Co. 


Pipe, Fittings, Valves 


Fittings & Flanges Welding fittings 
& flanges are available in carbon 
steel & the B&W Croloys in a com- 
_ range of types & sizes. Bul- 
etin FB502 offered. 

168 *The Babcock & Wilcox Co. 


* From advertisement, this issue. 
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bows 2 Instrumentation pper 
ing in coils up to 2200 feet for 
4” OD.—up to 1400 feet for %” 
O.D.—up to 1000 feet for %” O.D. 
Information. 
159 *Anaconda American Brass Co. 


Pipe Connections are manufac- 
tured in standard stock sizes from 
1” to 30”, but special sizes can be 
manufactured on request. New 
Grayloc oh offered. 
282 *Gray Tool Company 


Pipe Fittings Speedlines controlled 
wall thickness can make a differ- 
ence in your critical process lines. 
Complete catalog information avail- 
able on request. 

119 Horace T. Potts Co. 


Pipe, PVC handles acids, alkalies, 
salt solutions & alcohols. Available 
in either high-impact or normal- 
impact, & comes in sizes %” to 12” 
in diameter. Bul. 24. 

99 *Nat’l Tube Div., U.S. Steel 


Type S/T available in com- 
plete size ranges in copper, copper 
alloys, aluminum & steel. Design 
and Cost Comparison Book is of- 


fered. 
127-128 *Calumet & Hecla, 
Wolverine Div. 


The three major sys- 
tems of joining all pipe are used 
with equal success on Fibercast. 
A free sample of Fibercast and 
further information on request. 
16-17 *Fibercast Company 


Valve, Ball #8001 with interchange- 
able union ends is available in stain- 
less steel; sizes %” through 2”. 
—_ information in Catalog 


253 *Cooper Alloy Corp. 


Valve, Check The Basic-Check Unit 
is available in seven standard line 
sizes, from %” to 2”. A copy of 
bulletin CE-100 is offered on your 


uest. 
246 *Durable Mfg. Co. 


Valve, Drain Literature on how this 
type valve can solve your valve 
problems as well as information 
about spray nozzles, mixing units, 
e 


*Strahman Valves, Inc. 


The 4000 series valves fea- 
ture direct or reverse acting oper- 
ators and manual reset operators. 
Six body sypee are available. Com- 

lete details. 
78  *George W. Dahl Co., Inc. 


Lever-Seald Quarter-Turn 

Plug Valves offer stick-proof opera- 

tion. Reference Book 39-3 and prices 

on all types of Lever-Sealed Valves 
is available. 

*Homestead Valve Mfg. Co. 


New split-body valve makes 
possible a flexible inter-mix of 
valves & actuators—a combination 
designed for perfect matching of 
valve to application. Bul. B-802-1. 
40-41 *Minneapolis-Honeywell 


The lubricated plug valve 
is lubricant sealed against leakage. 
Details on all types and ratings of 
these valves is now available on 


request. 
716 *Walworth Co. 


Valves, Fittings, Unions Stainless 
and alloy steel materials are shown 
in their application to specific types 
of piping products in the 432-page 
oo og F-10. 

*Henry Vogt Machine Co. 


° From advertisement, this issue 





new KENNAMETAL grades 


K6O1 and K701 
for corrosion/wear applications 


Oo 


Supplementing K501, a platinum- 
bonded tungsten carbide that has been 
giving outstanding service for more than 
a decade, Kennametal now offers THREE 


grades to meet a broader range of cor- . 


rosion/wear requirements, 


New K601, a binderless carbide of tantalum 
and tungsten . . . has less corrosion resistance 
than platinum bonded K501, but provides 
superior wear resistance, and costs less. 
Minimum density—15.3 g/cc with 94.5 Rock- 
well A hardness. Transverse rupture strength 
—100,000 psi. 


New K701 has been developed for applica- 
tions where corrosion is less severe, but where 
“standard” carbides do not have sufficient 
resistance against corrosive agents. For these 
conditions, K701 offers a price advantage 
over both K501 and K601. Minimum density 
—14.0 g/cc with 92.0 Rockwell A hardness. 
Transverse rupture strength—150,000 psi. 
Experimental applications include valve 
parts, nozzles, catalyst compacting dies, balls 
and seats, coal processing wear parts. 


K501 provides maximum resistance to cor- 
rosion where abrasion is a problem. For ex- 
ample, after five days in boiling 5% HNOs 
and 5% He2SO,, a test sample showed no 
measurable weight loss. In boiling 5% HCL, 
loss was only 74 mg/dm/day. Minimum den- 
sity—15.1 g/cc with 91.0 Rockwell A hard- 
ness. Transverse rupture strength—125,000 
psi. Typical application: Seal rings in pumps 
handling red fuming nitric acid. 

If you have corrosion and wear problems 
with component parts . . . chances are one of 
these three grades can provide the answer. 
We will gladly help you select the one that 
offers the best and most economical solution. 
Write KENNAMETAL INC., Latrobe, Pa. 
*Trademark 97228 
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Taper angle of seal-ring 
lips is slightly less than 
that of mating hubs. Tight- 
ening clamp causes seal- 
ring lips to deflect, form- 
ing seal by spring action. 











GRAYLOC 
PIPE 
CONNECTIONS 
HOLD PRESSURE 
WITHOUT LEAKING 


From a full vacuum toe extreme 
internal pressure, GRAYLOC 
pipe connections will not leak— 
will not blow out. 

It’s an all steel assembly with 
a pressure aided seal that can 
be quickly and easily discon- 
nected. The seal ring is even 
re-usable! Yet, for all its seal- 
ing power, it’s lightweight and 
small in size. 


GRAYLOC pipe connections are 
manufactured in standard stock 
sizes from 1” to 30”, but special 
sizes can be manufactured on 
request. They are also avail- 
able made of corrosion resistant 
metals. 

Learn how GRAYLOC pipe con- 
nections can save you time, space 
and money. Write for the all 
new GRAYLOC catalog. 


P. Oo. BOX 2291 


HOUSTON 1, TEXAS 


Riverside 7-1240 





LITERATURE .. . 


Valves, Ball “Double-Seal” are 
available in Types 303, 316 & Allo 
20 Stainless Steel, Carbon Steel, 
Bronze, Ductile Iron, Aluminum & 
PVC. Technical information. 
147 *Jamesbury Corp. 


Valves, Control available in body 
sizes from. amt up. Complete line of 
body ratings: 600-1500-2500 lbs. 
ASA; special. 10,000 & 50,000 psig 


design. 
125 *The Annin Co. 


Valves, Diaphragm offer depend- 
able performance & long service life 
for vacuums down to 0.1 micron . 
with leak rates of less than 0.1 
micron cubic foot/hour. Facts. 
255 *Grinnell Co. 


Valves, Lubricated Plug are avail- 
able in rectangular, round, diamond 
& V ports; venturi, multiport & 
steam-jacketed models. Sizes %” 
aoe 30”. Catalog 400. 
143 *W-K-M Div. of ACF Industries 


Valves, Needle with the corrosion- 
resistance of 316 stainless steel in 
sizes from %” to 1”, eh le & 
oe ag mounted patterns. ulletin 


Bv7 *Marsh Instrument Co. 


Valves, Needle with the corrosion- 
resistance of 316 stainless steel in 
sizes from %” to 1”, globe, angle 
& panel mounted patterns. Bulle- 


tin NV-3. 
*Marsh Instrument Co. 


Valves, Plug Jacketed plug valves 
can be supplied for air or hydraulic 
operation. Complete description, 
details & dimensions in new cata- 


log supplement 356-S. 
R286 *Parks-Cramer Co. 


Valves, Plug A complete line of 
lubricated plug valves. Available 
in sizes from %” to 36” and pres- 
sures to 15,000 lb. Additional in- 
formation on ues 
70-71 Rockwell Mfg. Co. 


Valves, Plug are available in sizes 
2” through 12” in working pres- 
sures to lbs. W.0.G. Complete 
aggre seg & applications in 
new catal OF 
258 1 Equipment Mfg. Corp. 


Valves, Solenoid made of all Tef- 
lon are ideal for critically corro- 
sive applications & where long 
life is essential. Complete tech- 


nical data 
89 *Valcor Engineering Corp. 


Process Equipment 


Centrifuges The Fletcher-Matic 
centrifuge operates itself automa- 
tically. Offers complete uniform 
rocess control and is contamina- 


ion free. 
68 *The Sharples Corp. 


& Homogenizers 
0g ow refrigerated and non-re- 
f pi gerne models as well as vacuum 
non-vacuum centrifuges. De- 
tails given on rotors and parts. 
Lourdes Instrument Corp. 


The new SCL dryer de- 


ryer 
signed with neat lower housing and 
nr accessibility of all internal 


~ S copy of Bulletin No. 462 
offered. 
203 *Proctor & Schwartz, Inc. 


* From advertisement, this issue 
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The vertical, continuous 
Turbo Dryer is available both for 
indoor or outdoor use. Packaged 
units up to 360 sq. ft. net. Field 
units up to 18,000 sq. ft. net. 
TR285 *Wyssmont Co., Inc. 


Dust Collection Literature on the 
complete dust collection system 
with the right equipment for each 
application is now available on re- 


auest. 
261 *Buell Engineering Co. 


Dust Control A full line of wet 
and dry dust control devices to 
solve your problems. Information 
on all types plus other valuable 
material in Bulletin C 1058. 

273 *The Ducon Co., Inc. 


Dust Filters The Dynaclone oper- 
ates continuously and keeps itself 
clean automatically. Complete de- 
tails in the 36-page Catalog 104 
which is offered. 
283 *The W. W. Sly Mfg. Co. 


Enclosed Countershaft Ends 
screw conveyor power transmission. 
Bulletin illustrating single & mul- 
tiple drive combinations & con- 
taining specifications is offered. 
R275 *Southwestern Supply & Machine 


Fume Scrubbers in 3 different de- 
signs for the most economical use 
of water over a wide range of suc- 
tion pressures & may be used with 
water pressures as low as 10# gage. 
219 *Graham Mfg. Co., Inc. 


Filter Media Facilities include a 

& Development 

Center; fay equipped laboratories 

for pre-testing media; fabrication 
facilities, etc. Bul. TA. 

‘The Eimco Corp. 


Kettles for chemical reaction con- 
centration, drying, crystallization, 
mixing, distillation, solvent recov- 
ery. ther details in Catalog 
356-R. 

252 *Blow-Knox 


Lectrodryer The a” a + he 
BZ operates between 
psig. Special units Ky "sdetiabie 
300 psig & higher pressure. De- 
tails in Bul. BZ-161. 
228 *Pittsburgh Lectrodryer Div. 


Lubricators Force-feed lubricators 
deliver just the right amount of 
oil to bearings, Boge and pack- 
ing. Unaffected by high steam, gas 
or air pressure. Catalog. 
272 *Manzel 


with exclusive gear- 

ur gear drives. Quality 

ine . . . 20 mesh to 400 

- micron sizes on some ma- 
terials. Catalog. 

*Williams Patent Crusher 


Bulletin LL-60 contains 
full information on how these lift- 
ing-lowering mixers can improve 
the effectiveness of your mixing 
CoepeTane, 
7 *Philadelphia Gear Corp. 


Plastic Pall Rin oe 
— in a*, 
1%” & 2” in ropyiene & on 
. cial order iar me! Det or poly- 

styrene. Engineering Da 
80 _ a 


Process Equipment Mixing, cook- 
ing or cooling Pow meagre p us vac- 
uum _ pans, b Soales pans, 
tubular heat exchangers, etc. are 
— in Engineering Manual. 
R278 *Groen Mfg. Co. 


* From advertisement, this issue 
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SLY DUST FILTERS 
For Maximum 


COMPACTNESS 















































SLY DUST ARRESTER 


47% ess filtering area per cubic 
foot of filter. 
































SLY TUBE-TYPE FILTER 


37% less filtering area per cubic 
foot of filter. 





TODAY 
NEW SLY "ROLL-CLEAN” 
DYNACLONE® 


Most filtering area per cubic foot of filter. 





SLY DUST FILTERS PROVIDE 20 TO 
40% MORE CLOTH IN A GIVEN SPACE 
THAN ANY OTHER DUST FILTER. 


The new “‘Roll-Clean” Dynaclone gives: Continuous cleaning, constant 

suction and complete accessibility in the least possible space. 

Space saved with the Dynaclone means: Lower installation costs, lower 

building costs, simplified piping and ductwork. 

Only the Dynaclone furnishes: A single exhaust fan that does the entire 

job, providing both suction for dust collection and air for bag cleaning. 

No auxiliary blowers required. 

New ‘‘Resist-O-Wear’’ bags in the Dynaclone offer: 200 to 300% more 

bag life, easier bag changing, simplicity of construction, and job-proved 

ruggedness. 

More than 40,000 Sly Dust Filters in operation, including over 1,000 

Sly Dynaclones, prove their advanced design. See for yourself... 
SEND FOR 36-PAGE CATALOG 104 


THE W. W. SLY MANUFACTURING CO. 
4771 Train Avenue ¢« Cleveland 1, Ohio « Offices in Principal Cities *« Overseas Licensee: 
Andrew Air Conditioning Ltd., London S. W. 1, England 


283 








p—— § MILES OF PIPE— 80 PUMPS! 
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Process Equipment Mikro-Bud 
offers grinds from granular to the 
lower micron ranges & capacities 
up to 20,000 lbs/hr on certain ma- 
terials. Bulletin 51-C-1. 

97 *Mikro-Products 


Process Equipment Information 
about the more than 3000 glass 
formulas that have been developed 
for glass-lined reactors, columns, 
storage tanks, etc. 

172 *A. O. Smith Corp., Glascote Prod. 


Processing uipment A 32-page 
report on impervious Lag pe proc- 
essing equipment covers 16 different 
types of equipment. Includes sizes, 
dimensions & costs. 

55 Falls Industries, Inc. 


Holo-Flite for processes 
slurries, granular solids, 
The NEW Sherwin-Williams paint plant at Garland, Texas, uses 80 ps or pastes are cooled, heated 

or dried. Bulletin gives details on 


VIKING PUMPS and over 8 miles of pipe in processing upwards of 7 yes raltiietind aracinciier aivanamacs 
gallons of paint and allied products annually. VIKING PUMPS transfer sol- ; 
vents, oils and other liquids from tanks to processing buildings. VIKINGS 257 “Western Precipitation Corp. 
are also used on portable units, blending machines and in numerous process- Pulverizer The Type B Pulverizer 
ing applications throughout the plant. VIKINGS pump heavy mixtures up to is reversible, designed for heavy 
viscosities of 5000 SSU; jacketed, insulated VIKING' PUMPS handle oil and pve A sak, a a & pes 
rosin; finished varnish is pumped by VIKINGS through filter equipment; and rt ate lg justments. Complete 
VIKINGS move products up four floors to storage tanks. Mr. Willis R. Cur- 32 * The Jeffrey Mfg. Co. 
rens, general superintendent of the plant, states that the service and life 
of these VIKING PUMPS hove been very good. Purifiers Hi-ef prevent valuable 
Just as a variety of VIKING PUMPS serve this Sherwin-Williams plant a fee eee = ag oe 
well in a variety of applications, so VIKINGS may be the very pumps to of purifiers, separators, mist _ 
serve your needs, too. Whether you need a whole plant full or just one tractors, scrubbers. Manual 803. 
pump, VIKING engineers will be glad to work with you. For information, BL277 *The V. D. Anderson Co. 
write for Catalog series CC, SP-507, VIKING PUMP COMPANY, Cedar Falls, 
lowa, U.S.A. In Canada, It's “ROTO-KING" Pumps. anes ee: FE gg wpited 
See Our Unit in Chemical Engineering Catalog and ribbons and approved sanitary 
design. uickly emounted for 


cleaning. Brochure. 
R274 *Falcon Mfg. Div. of First Mach. 


Roller Mills with whizzer air sepa- 
ration. Mills are available with 
single or double whizzer separators. 
Catalog Number 79E for detailed 
information. 














Save Time, Money, Labor 
find cracked parts 170 *Combustion Engineering, Inc. 


Rotary Blenders are available in 
9 standard models with capacities 
to 900 cu. ft. Feature self-cleaning 
dust-sealed' drum. Bulletin 080B 
for more information. 

L287 *Sturtevant Mill Co. 


Separators for tough separation 
problems. Liquid vapor separators 
and wet and dry-type dust scrub- 
bers or gas filters. Details on re- 


. “quickly, easily, with 
1 MAGNAFLUX.. 


» Spotcheck * 


YE PENETRANT INSPECTI 


HERE'S WHY HERE'S HOW 


NOoW-— 
Fire-Safe 
MATERIALS 
at same low 
prices 


r MAGNAFLUX CORP. © 7347 W. Ainslie Ave. Chicago 31, Ill. I 


Cracks, pores and defects 
open to the surface can 
cause rejects or failure in 
service. In parts or ma- 
chinery this can mean costly 
repairs, prolonged down- 
time, extensive damage, 
even loss of life! Cracks 
can be eliminated thru 
inspection at any stage in 
manufacture, — or during 
maintenance overhaul. 


Inspect with easy-to-use 
Spotcheck. Dye penetrant 
inspection becomes as 
simple as pushing a button. 
All materials available in 
spray can and Fire-Safe — 
cleaner-dye remover, pen- 
etrant, developer. Defects 
ore clearly defined as 
bright red morks against 
the white of the developer. 
Works on any solid mate- 
rial! Bulk materials also 
available, up to 55 gallon 
drums. 





COMPLETE SK-3 KIT 


ony $3620 


U.S.A. only 
F.O.B. our plant 
Chicago, Illinois 


Everything you need in 
handy, rugged steel carry- 
ing case. 2 spray cans Pen- 
etrant, 2 spray cans Devel- 
oper, 4 spray cons Cleaner- 
Dye Remover, instruction 
book, cleaning cloth, wire 
brush. ORDER FROM YOUR 
DISTRIBUTOR, OR DIRECT! 


oe 


! © Please send me____SK-3 kits at $36.00 each, F.0.8. Magnaflux plant Chicago. 
| OC) Send FREE bulletin only. includes low Spotcheck material prices in bulk. 


| Name. 


Title 





c al , 








| Address 


Zone State. 





City 


Ce ce ee ee we ee we oe ewe a as oe oe ew ae 





quest. 
237 *Peerless Mfg. Co. 


Tornado Mill The new Tornado 
Mill is specially constructed to meet 
your requirements for higher ca- 

acity. All the facts on the new 
ize 1 model on request. 

240 *F. J. Stokes Corp. 


Pumps, Fans, Compressors 


Blowers & Gas Pumps for both 

ressure & vacuum os vegans 

ull information about these small- 

capacity XA Gas Pumps and 
Type AF Blowers on request. 

51 *Roots-Connersville Blower 


Compressor features modular de- 
sign. Data on this new Sonate 
compress for industrial use or the 
Saturn T-100 turbine available on 


request. 
54 *Solar Aircraft Co. 
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MIXING AND 
GRINDING EQUIPMENT 


for over 90 years 


OUTSTANDING (7, Leading mfrs. of 
4 


© 1 pint to 150 
gol. sizes. 





with the 
VERTICAL, CONTINUOUS 


TURBO DRYER® 


FOR PRODUCTS THAT ARE: For: 
© Heat Sensitive ® Drying 
© Fragile ® Cooling 
® Decomposable ® Desolventising #41L-10 Gal. Double Arm Kneader with two speed brake 
© Dusty © Vaporizing motor. Jackated trough and metor operated |ift optional. 
© Pungent ® Subliming 
© Harmful ® Solid gas reacting 

© 44, x10, 6x 
14, 9x24, 12 
230, 14x32, 
16x40” sizes. 


The Wyssmont Co. has solved many difficult problems. 
Unique Testing Facilities. 
Available both, for Indoor or Outdoor Use. 
Packaged units up to 360 sq. ft. net. 


Field units up to 18,000 sq. ft. net. #521C-14" x 32” High 


ih. Speed Three Roller Miil. Hydraulic ad- 
eal YSSMONT CO., INC. Hise 8 Exc Sone pertee 
Rammer ~DRYING & PROCESS ENGINEERS a 
DRYER) 


27-02H Bridge Plaza South, Long Island City 1, N. Y. 30-50 Gal. Heavy Duty Change Can Mixer. 


Representatives in principal cities Adjustable outer scraper, cover with charg- 


in Greot Britain: Sturtevant Engineering Co., Ltd., London ECA ing port, and gates on cans optional. 


© 8, 16, 20, 50 and 
60 gal. sizes. 


a al a. een. #130H-250 Gal. Change 
A 400 . ; f Pie Tank Mixer with hydraulic 
77 | | i raising and lowering and 
Ss E be i ES : ' s variable speed motor. Var- 
in — os lous type stirrers and 
ce a » high speed impellers op- 

tional. 


© 80,150 and 


ZEROMAX) \ See wei 


Stepless Variable SPC? rye. sourie rumon vm 


Zero-Max “400 Series”, a redesign of the complete line, gives you step- Change pane to ni en 

less variable speed control with a finger’s touch. Over 250 fractional werent, 6 ee “ ~ gpa mer 9 

horsepower models and types (44; hp thru %4 hp) with or without type pecial re: o ' 

motors, reverse or gearhead — output range from zero to 1200 rpm | perteble trucks for cans opttonet. 

with 1800 rpm input. Zero-Max gives smooth, stable drive and constant © 1.2.3, 4,6, 15, 25, 50, 65 

torque from 24% to 450 inch-pounds. 85 0 and 150 al prog : 

Change speeds instantly running or not. Truly stepless : ” : 

— zero to maximum. Lever, screw, vernier or remote Also Dry Crushing and Pulverizing Mills, Hopper Mills, 

control. Lever control provides fast yet precise control. High Speed Dissolvers or Dispersers, and Mixers of all 
types for dry, liquid, paste, or heavy paste materials. 


Instant reverse and neutral. 
Send for free catalog on the new Zero-Max “400 Series” Write for complete information! 


and name of your nearest representative. 
S CHARLES ROSS & SON 
THE ZERO-MAX: COMPANY s = COMPANY. INC. 


Subsidiary of REVCO, INC. ‘ 
1924 Harriet Ave. So. @ Minneapolis 8, Minn. ¢ TA 7-5521 | toelanta wo a. 





CHEMICAL ENGINEERING—October 17, 1960 





INORGANIC SYNTHESES: Vol. VI 


Just Out. Gives methods of preparing in- 
organic compounds, with specific directions, 
precautions, laboratory equipment, and other 
helpful information. Emphasis of this vol- 
ume is on coordination compounds and 
“complexes."" Each synthesis includes an in- 
troduction, detailed procedures, analytical 
techniques, and more. Edited By E. Rochow, 
Harvard Univ. Inorganic Syntheses Series, 
Vol. VI, 230 pp., illus. $7.75 


CATHODIC PROTECTION 


A completely practical guide to combating 
corrosion of underground and submerged 
structures by the electrochemical means of 
cathodic protection. Explains the chemistry 
of metals when surrounded by an electrolyte 
such as water or moist earth, and details the 
practical methods of applying electric cur- 
rents to mitigate damage under these condi- 
tions. Shows how to protect submerged 
pipelines, cables, aviation fuel tank and line 
systems, lock and dam gates, ships in stor- 
age, and other structures. By Lindsay M. 
Applegate, Lt. Col., A.U.S. (retired). 244 
pp., 67 illus., $9.00 


SUCCESSFUL PROCESS 
PLANT PRACTICES 


Puts at your fingertips practical methods 
and devices to deal with many different 
problems in managing, scheduling, operat- 
ing, maintaining, and repairing in ali proc- 
ess industries. Full coverage of pumps, 
towers, reactors, piping, motors, exchangers, 
and condensers. Includes practical working 
data. Classified and indexed for quick ref- 
erence. By R. Davidson, Petroleum Week. 
292 pp., 276 illus., $10.00 


Just Published 


Prroressionat 
NGINEER’S QUESTIONS 
EXAMINATION AND 


Gives 600 questions and ANSWERS 
complete answers to help 
engineers pass state license examinations. 
Covers mechanical, electrical, civil, and 
chemical engineering, and includes engi- 
neering economics and land surveying. 
Questions now reflect latest exam trends 
— suitable for all states. Author has 
worked on New Jersey exam preparation 
for 19 years. By William S. La Londe. 
615 pp., 273 illus., $7.50, 


SEE THESE BOOKS 10 DAYS FREE 
haan, 


McGraw-Hill Book Co., Dept. CE-10-1 

327 W. 41st St., New York 36, N. Y. 

Send me book(s) checked below for 10 days’ ex- 
amination on approval. in 10 days I will remit for 
book(s) I keep plus few cents for delivery costs, 
and return unwanted book(s) postpaid. (We pay 
delivery costs if you remit with this coupon—same 
return privilege.) 

1 Rochow—Itnorganie Syntheses, Vol. VI—$7.75 
C) Applegate—Cathodic Protection— $9.00 

} Davidson—Suceessful Proc. Pit. Pract.—$10.00 
D Le Londe—P. E, Exam. Ques. & Ans.—$7.50 


Address 
City 
Company . 


Position 


For price and terms outside U. S. 
write McGraw-Hill intl., N.Y.C. 36 
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Compressor, Piston Non-lubricated 
ringless piston compressor assures 
absolute contamination-free com- 
ression of dry or moist gases. 
nformation, specifications. 

T266 *Sulzer Bros. Inc. 


Rotary two-stage 
compressors are equipped with 
overhead intercoolers. hey pro- 
duce from 30 to 3300 cfm, pressures 
to 125 lb. Bul. C-5A. 

33 *Fuller Co. 


Two new heavy-duty 

essors with 50 to 240 cfm 

isplacement are described 

Bullet LA-l. Feature new 
water-cooling design. 

133 *Gardner-Denver Co. 


Centrifugal Compressors 
single welded wheel which permits 
higher horsepower, higher tip 
speeds, and greater design. Infor- 
mation on request. 
142 ‘*De Laval Steam Turbine Co. 


The ‘ype “CR” fan is covered 
in detail in Bulletin FD-205. Extra- 
heavy duty construction through- 
out for severe industrial service. 
Send for your copy. 
62a *Buffalo Forge Co. 


For supplying moderate pres- 
sure ventilating, air conditioning 
and air cleaning systems the “BL” 
fan is ideal. Capacities to 500,000 


cfm. Bul. F-104. 
62b *Buffalo Forge Co. 


Industrial Exhauster 
air and material 
there’s an industrial exhauster to 
fit your tough application. Bulletin 
FI-110. 
62c *Buffalo Forge Co. 


Pump SRL Red Rubber is stand- 
ard on all runner for SRL and SRL 
“Tru-Glandless” pumps (sizes to 
10” x 8”). Permits handling of 
coarser pulps at higher speeds. 

75 *Denver Equipment Co. 


Pum All-Chem Rotary positive 
isplacement pumps for reduced 
viscosities and temperatures to 250 
F, capacities to 10 gpm, pressures 


to 75 psi. Lit. 
129a *Eco Engineering Co. 


Pump Centri-Chem was designed 
to meet the standardization pro- 
rams of major, multi-plant chem- 
cal companies. Capacities to 40 


m. Lit. 
{29b *Eco Engineering Co. 


Pump Gearchem for temperatures 
7 to 400 F. and viscosities to 
10,000 SSU. Capacities to 10 gpm. 
Pressures to 100 psi. Literature 
available on request. 

129¢ *Eco Engineering Co. 


Pump Manilab all-purpose labora- 
tory and pilot plant pumps handle 
capacities from 0 to 2 gpm, pres- 
sures to 100 psi. Reversible self- 


riming. Literature. 
[29d *Eco Engineering Co. 


Pump The Series 200 Pump meters 
accurately against up to 4,000 psi 
in the lower ranges (minimum 0.65 
gph). Bases may be steel plate, 

, or structural shapes. 
is “Wallace & Tiernan Inc. 


Pump, Chemical The new corro- 
sion resistant positive displacement 
chemical pump has many features 
such as twin-balanced impellers, 
self-priming, etc. Cat. P 302. 

155 Waukesha Foundry Co. 


* From advertisement, this issue 





Air Operated 


PLUG 
VALVES 


BEATS 
MANPOWER 


every time 


ROTARY TYPE 


Parks-Cramer jacketed plug valves 
can now be supplied for air or hy- 
drauvlic operation. Actuators are 
either cylinder or rotary type depend- 
ing on degree of rotation, torque and 
indexing sequence required. 


Multiport valves can be arranged 
to stop at any predetermined position, 
and to proceed from one position to 
another in any sequence manually or 
automatically. 


Remote control stations with port 
position indicating lights can be sup- 
plied as required. 


For hazardous locations, explosion 
proof accessories can be furnished. 


Actuators are mounted directly on 
the valve—brackets or bracing from 
adjoining pipe or building is not 
required. Linkage to valve stem is 
direct through couplings or levers— 
clumsy rack and pinion gearing not 
needed. 

For complete description, details and 
dimensions, send for our new catalog sup- 
plement 356-S. 


For complete description, details and dimensions, 
send for our new catalog supplement 356-S. 


Parks-Cramer Company 


FITCHBURG 13, MASSACHUSETTS 
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Highly intimate Blends 
in 1 to 2 Minutes 


Blends while discharging; 
No segregation or flotation 


Sturtevant Rotary Blenders start 4-way 
blending while charging, continue it during 
discharge, thus producing highly intimate, 
even blends of dry and semi-dry materials 
- within 3 to 5 minutes of start of charging. 

Six complete blending cycles per hour 
are common. And Sturtevant’s special action 
produces no particle reduction, cleavage or 
attritional heat — is highly effective yet 
gentle and safe even with explosives. 


Receiving 


Scoops cascade material as 
drum rotates. Movement 
forces material from both 
ends to middle. Thus blend- 
ing is 4-way right from 
Start of charging. 


Discharging 


Single gate controls charge, 
discharge. Blending continues 
throughout discharge phase. 
Result is no segregation or 
flotation — highly intimate, 
even biends. 


Self-cleaning, dust-sealed drum; 
one-man accessibility 
Operation of Sturtevant Blenders is self- 
cleaning — drum interiors are completely 
dust-sealed. For inspection of all models, 
one man simply loosens a few lugs to re- 
move manhole cover — quickly and easily. 


Nine standard models with 
capacities to 900 cu. ft. 

10 cu. ft. Sturtevant Blender 

at U.S. Steel Corp.'s new 

Applied Research Labora- 

tory (Raw Materials Divi- 

sion) in Monroeville, Pa. 

—e unit handles batches 

to 500 Ibs. — is ideal for 

work and small runs. 


most exacting blending 


Fully or semi-automatic, or 
manually controlled operation 


Constructed of carbon steel, stainless steel 
or Monel metal, Sturtevant Rotary Blenders 
are engineered to fit each customer’s needs 
-— can be supplied with injector sprays and 
any desired control system. 

For more on Sturtevant Blenders, request 
Bulletin No. 080B. (Bulletins also available 
on Mixers, Air Separators, Micronizers, 
Crushers and Grinders.) Write today. 
STURTEVANT MILL CO., 100 Clayton 
St., Boston, Mass. 





LITERATURE... 


The new Series H 

icrovac pump is designed for 
compactness. nformation about 
this type plus a Vacuum Slide Cal- 
culator are offered. 
L279 *F. J. Stokes Corp. 


Pump Motors & Gear Drives 
struction features include normal- 
ized castings, asbestos insulation, 
solid cast rotors, downdraft venti- 
lation, etc. Bulletin. 
135 *U. S. Electrical Motors Inc. 


End Suction Centrifugal 

ps 1, 4021, 1 fea- 
ture interchange- -ability. Full in- 
— contained in bulletin 


——_ Vacuum 


37 : *The Deming Co. 


Pumps Durcopumps are available 
in fourteen alloys and special mate- 
rials. Heads to 345 feet, capacities 
to 3500 gpm. Further information 
in Bul. P-4-100. 

211 *The Duriron Co., Inc. 


een Choose from 4 

yy sizes & get capacities up 

00 GPM, heads up to 140 ft. 

Bul (59 plus booklet, “It’s What’s 
Inside That Counts.” 

144 *Goulds Pumps, Inc. 


ps A variety of pumps for a 

variety of applications. Informa- 

tion on all types available in Cata- 

offer series CC, SP-507 which is now 
e 


red to you. 
*Viking Pump Co. 


Single-stage, end suction 

a une are available in capacities 

pa 10 to 200 gpm. Feature vibra- 

tion free shaft. Descriptive Bulle- 
tin No. 500 is offered. 

280 *The Weinman Pump Mfg. Co. 


Services & Miscellaneous 


Enginee Four-Feold 
Engr. Service offers comprehensive 
survey of your facilities, specific 
proposal, installation supervision & 
pe odic inspection. Details. 

b *Becco Chemical Div., FMC. 


Fire-Fighting Products Foam liquid 
binds large volumes of air & water 
into an effective low cost extin- 
guishing agent for fighting any type 
of fire. Illustrated booklet. 

79 *Rockwood Sprinkler Co. 


Fluorescent Inspection New illus- 
trated bulletin — complete facts 
on Zyglo portable fluorescent pene- 
trant para kit & replacement 


materials 
B266 *Magnafiux Corp. 


Industrial Ware Vitreosil pure 
fused quartz industrial ware meets 
critical production requirements. 
Offers outstanding electrical prop- 
erties. Illustrated catalog 

L275 *Thermal American Pused Quartz 


Torque Wrenches are equipped 
with combination metric and Ss. 
dials rane ne from 0-17 kgs and 
0-15 in-lb to 0-280 mkgs and 0,200 
ft-lb. Spatenien. 
260 *Snap-On Tools 


Tower Cleaning Literature and 
details on any cleaning problem— 
towers, tanks, pumps, compressors, 
bm st lines, fittings, valves, 


276 *Oakite Products, Inc. 


* From advertisement, this issue 
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PROFESSIONAL 


SERVICES 











E. J. CORELL 


ENGINEER 
Pigments and Related Prodene 
Design—Reports—Operation 


42 Rose Bivd. Tele: Akron, 0. TE 64271 


Akron, Ohio 








THOS. HENDRICKSON, D. Sc. 


Ore Testing Consultant 


Process Development——Project Supervisor 
Plant Efficl and Imp Studies 

815 19th Street Phone: 

Golden, Colorado CRestview 9-3695 











THE KUUJIAN CORPORATION 


Consultants @ Engineers ° Constructors 
Chemical e@ Industrial Process 
1200 N. Broad St. Phila. 21, Pa. 
Offices Throughout the World 








PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 


Electrical « Mechanical ¢ Structural 
Givil « Nuclear ¢ Architectural 
First National Bank Puilding 
Pittsburgh 22, Pennsylvania 








FOSTER D. SNELL, INC. 


Chemical & Engineering Consultants 


. 15th St. OWA. “78800 New Yor Your il, Shoat 














The 
Consulting Engineer 


“By reason of special training, wide 

experience and tested ability, 
coupled with professional integrity the 
consulting engineer brings to his client 
detached engineering and economic 
advice that rises above local limitations 
and encompasses the availability of all 
modern developments in the fields where 
he practices as an expert. His services, 
which do not replace but supplement 
and broaden those of regularly em- 
ployed personnel, are justified on the 
ground that he saves his client more 
than he costs him.” 

















Employment Opportunities 
CE’s nation-wide coverage brings you tips and 
information on current opportunities in job functions 


throughout the chemical process industries. 








FUEL CELL 
RESEARCH 


We have immediate openings for chemists and chemical engi- 
neers with experience in FUEL CELLS. Work consists of laboratory 
research and development on FUEL CELLS. 


Recognition of achievement is readily attained in our new Fuel 
Cell Development Group. New air-conditioned laboratories are 
adjacent to the University of Minnesota. Our area is famous 
for its year-round beauty and recreational opportunities. 


Resume should include educational background and 
complete details of fuel cell experience 


D. W. ONAN & SONS INC. 
Minneapolis 14, Minn. 


Editorial Position 


Immediate opening on Chemical Engi- 
neering’ 2: editorial cones of 19 engineer- 
gi to so- 
licit, evaluate, edit or a woe technical | news 
stories or articles on and 
ing developments and trends in the chem- 
ical process industries. Unusual oppor- 
tunity to broaden ation ‘c and profes- 











years 
work; abi 
and 


with Lewy 
initiative and imagination. New York 
location with Pica send for some 9 - 
complete resume 





McGraw-Hill Publishing Co. 
330 West 42nd Street 
New York 36, New York 








CHEMIST OR PROJECT 
ENGINEERS 


Chemist, mechanical, electrical or ee 





ion ‘printing company. 
ec! man, well gro in theory 
and with the courage of his own convic- 
tions. Recent graduate will be considered, 
but any experience in _— arts, includ- 
| Hy manufacturing, converting, or 
a industries is preferred. Salary open. 
Contact: 
Mr. D. A. Cutler, 
Director of R h & Engi ing 
TRIANGLE PUBLICATIONS, INC. 
440 No. Broad St., Philadelphia 1, Penna. 

















SENIOR 
CHEMICAL PROCESS ENGINEERS 


ENGINEERS Ro ncmeion” Secdhen bream 
poms omer —eangel ae ae te, Sa 10 
PROCESS DESIGN 6 aarp. aca e mo, 


Send detailed resume to: 
We are looking for men with process design G. VICTOR HOPKINS 
and operating experience in inorganic heavy ARTHUR G. McKEE & co. 
chemical ing. 
Se ee ee 2300 Chester Ave. Cleveland 1, Ohio 

















Specifically, we would prefer men whose ex- 





perience has been in phosphatic fertilizer 





and phosphate rock washing plants. ADDRESS BOX NO. REPLIES TO: Bow No. 
Olassified Adv. Div. of this publication. 

Applicants should be capable of handling Send to office pond. A you. 

process design and later, start-up of com- sty Ay § ae foe. 5 ons Ave. 

plete processing plants. SAN FRANCISCO 4: 68 Post 8t. 





Address resume including salary requirements 
is POSITIONS VACANT 
C. R. Farrell Operating Manager Wanted: Evaporated salt 
plant in south wants experienced superin- 
tendent to manage operation. Work record 


LIVER INC required to show ability to manage plant and 
. handle people. Opportunity for right person. 


P-5216, Chemical Engineering. 











HAVEMEYER LANE 


STAMFORD, CONN. 3 POSITION WANTED 
Operation Engineer or Service Engineer. Ex- 
perienced in start-up, check-out and servic- 
ing of chemical plants and equipment. Field 
oan and Gmtae oneetes fon one qneineertns 
department. 5. 86. ravelle nside 
POLYVINYL CHLORIDE RESIN and otuside U.S. for extended time periods. 
TECHNICAL SALES REPRESENTATIVES Languages. PW-5301, Chemical Engineering. 
For sales of top-grade resin to all trades. y 
pos wanes Ss Pane aa in selling users Don’t forget 
of Polyviny lori resin required. Advise vertisemen: 
background and territory covered. Reply to pa per pees whee ae st 
IMPERIAL CHEMICAL & PLASTICS CORP. ee ee ee ye ganar 
Mill Street, Cranston 5, Rhode Island to whom you are writing. 



































“Put Yourself in the 
Other Fellow’s Place’ 





TO EMPLOYERS 
TO EMPLOYEES 








Letters written offering Employment or 
applying for same are written with the 
hope of satisfying a current need. An 
answer, regardless of whether it is favor- 
able or not, is usually expected. 


MR. EMPLOYER, won't you remove the 
mystery about the status of an employee's 
application by acknowledging all ap- 
plicants and not just the promising can- 
didates. 

MR. EMPLOYEE you, too, can help by 
acknowledging applications and job offers. 
This would encourage more companies to 
answer position wanted ads in this sec- 
tion. 

We make this suggestion in a spirit of 
helpful cooperation between employers 
and employees. 


This section will be the more useful to all 
as a result of this consideration. 


Classified Advertising Division 


McGRAW-HILL PUBLISHING CO., INC. 
330 West 42nd St., New York 36, N. Y. 
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Equipment Searchlight 


CE’s Searchlight spots the big bargains in used, resale 
and rental equipment. Check this issue’s listings— 
most complete in the field—for items you need now. 


> Coverage — National Equip- 
ment and facilities—used, resale 
and rental—for the process in- 
dustries. For sale, wanted, for 
rent. 

> Rates—$21.75 per inch for all 
ads except on a contract basis; 
contract rates on request. An ad- 


vertising inch is measured § in. 


vertically on a column; 3 col- 
umns, 30 in. per page. Ads ac- 
ceptable only in display style. 

Closing date—Nov. 14th issue 
closes Oct. 21st. Send all new 
ads to Chemical Engineering, 
Classified Adv. Division, P. O. 
Box 12, New York 36, N. Y. 





AGITATOR—S/S w/10 HP xpl. proof 2 spd motor, 
3’ shaft x 6’ long w/propeller—1 HP Lightnin’ 
1150 RPM 

SCREENS—12” x 72” S/S Ajax—20 x 84, 20 x 
96 Rotex—3 x 5, 3 x 10 Tyler Hummer 

FEEDERS—S/S Vibrating 42 x 24, 24 x 72 
Syntron—Hardinge B Constant Weight 


MILLS PULVERIZING—3 HP Sturtevant 00—10 
HP Mikro 2 TH—30 HP Raymond—SO HP 
Mikro 3 TH w/Mikro Collector (unused)—100 
HP Jeffrey 36 x 42—250 HP non-clog—450 
UP Penna. SXT 14. 


DRYERS, ROTARY—24" x 22’, 3’ x 24’, 4’ x 40’, 
5S’ x 50’, 6 x 30’, 7’ x 58’ all w/metor drives 


DRYER, VACUUM SHELF—w/13 shelves 59” x 
78", total area 356 sq. ft. 


BRIQUETTING MACHINE—Komarek Greaves, 11/16 
x 45/16 x %" dies w/feeder, motors, etc. 


LAWLER COMPANY 


Durham Ave. liberty 9-0245 Metuchen, N. J. 





CIRCLE A ON READER SERVICE CARD 


FOR SALE 
JACKSON & CHURCH AUTOCLAVE 
Vacuum Impregnat Jacketed 
54” x 72”—150,000 Cu. Inch 
Almost New 
GLOBE TRADING COMPANY 
1815 Franklin St. Detroit 7, Mich. 


CIRCLE B ON READER SERVICE CARD 


2—100 H.P. Carrier Brine Chilling Units 

3—Nia #633 No frost Spray Coolers 

2—60 H.P. G.E. Motors with Automatic 
reduced Voltage Controls 

100 H.P. D.C. Motor, 230 Vts & Controls 


Aav Sis Phila., 34, P 
bie . 34, Pa. 
GArheld 6-2221 

















LOEB OFFERINGS 


Autoclave: 50 gal. Struthers Wells, st. st. 
Centrifugal: Tolhurst 20” st. steel (New). 
Centrifugal: AT&M 60” st. st. perf. 
Dewaterers: Davenport 3A, bronze hd. 3 hp. 
Disintegrator: Rietz RDI8P, 75 hp. 

Dryers: Devine 2 x 4’ vac. drum, st. steel. 
Dryers: Bowen lab. spray, st. steel. 
Dryer: American atmospheric, 24 x 48". 
Column: 24” x 22’, 316 stain. steel. 
Evaporator: Buflovak st. st., 94 sq. ft. 
Filter: Sweetland #5 st. st. lined. 

Filter: Oliver precoat 12 x 2” st. steel. 
Filter: Eimco st. st. drum 16” x 12”. 

Filter Press: Shriver 24’ St. steel. 

em me Sweco model G-1D 3 st. 





Homogenizers: 25, 50, 

Kettles: st. steel with and without ag. 
Dopp 150 gal. dbl. act. agitator. 

Mill: Fitz model D-6 st. steel, 742 hp. 

Centrifugal: Tolhurst 48” st. steel. 

Mixers: Dbl. and sgl. arms sigma blade. 
Dry Powder, various sizes. 

Pumps: Rotary, gear, centrif., vacuum. 

er: Procter & Schwartz 6-tray st. steel. 
Tablet Press: Stokes DD2, 23 station. 





Vacuum Pans. 42” and 72” sta'n. steel. 





Stokes R Tablet 

» 50 gal. S.S. Autoclave 2000 Ibs. pressure 
) 3% gal. S.S. Autoclave 2000 Ibs. pressure 
) Vulcanizer 60” x 9 125 Ibs. 

Sweetland #2 all stainless 

) Stainless steel Ball Mill 

Proctor & Schwartz finned drum driers 


} MACHINECRAFT CORPORATION | 
800 Wilson Ave. (East of Doremus) 4 











CIRCLE C ON READER SERVICE CARD 
WANTED 


Vulcanizer or Autoclave 
1—8' dia., 1—6' dia 6’ straight side, vertical 
ting quick opening r, 100 p.s.i. W.P. 
N.B.STAMP 


W-5312, Chemical Engineering 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y 


CIRCLE D ON READER SERVICE CARD 

















CIRCLE E ON READER SERVICE «kD 


CIRCLE G ON READER SERVICE CARD 








ANSWER 


to Worthington 
Hidden Value Puzzle 


The fictitious “hidden value” on the third 
cover is, of course, the “Articulated Con- 
necting Rod.” This design is found only on 
light duty compressors with single acting 
cylinders. 

The true Worthington connecting rod 
construction is shown above. Each rod is 
directly mounted on the main crankshaft, 
giving greatest bearing area and stronger 
linkage. There are fewer parts in all, 

int e is simpler and lubrication is 








less complex. Worthington Corporation. 
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BRILL FOR VALUES 


CENTRIFUGES 
Sharples C-20 and C-27 Supe) ty Gate. 316 S.S. 
Bird 18x28", Soli? Bowl, Continous, 304 S.S. 
Bird 32x50", Sesd Bowl, Continuo«s, 316 $.S. 


48” Suspended 316 S.S. Perforated 
Basket. 
Sharples #16, 304 S.S., 3 HP motor. 


REACTORS, EVAPS, ETC. 
150 gal. 304 S.S. jacketed agitated reactor. 
Pfaudier 200 gal. Glass Lined Jacketed Kettles. 
650 gal. 304 S.S. Reactor with 100 sq. ft. 
Bayonet Heater. 
1400 gal. Blaw-Knox, steel, jacketed, agitated 
Reactor. 
700 sq. ft. Buflovak 304 SS Forced Circulation 
porator. 
. Buflovak mone! single effect Eva- 
porator 
= gal. 316 S.S. Vert. Storage Tank, 7’x25’, 
psi. 
sel 304 $.S. Mixing Tank with nickel coils. 
7, , 6,000 and 2,000 gal. Rubber Lined Tanks. 
4000 gal. Haveg Vert. Tank 8’x12’. 
7500 gal. Rubber Lined Tanks 10’x13’. 
2,000 gal. horz. 304 S.S. Tank 5’x12’. 
1500 gal. Stainless Pressure Tank, 5‘x10’, 902. 
12,000 gal. horiz. steel Pressure Tank, 7'6’’x36’, 


psi. 

Stainless Heat Exchangers; 1220, 786, 536, 370, 
315, 250 sq. ft. 

Falls Industries 100 sq. ft. Karbate Condenser. 

24” dia. x 35’, 304 $.S$. Bubble Cap Column. 


FILTERS 
5 Sweetiand Filter 304 $.$. 120 sq. ft. 
liver 6’ dia. Horizontal Filter, 316 S.S. 
Oliver 5‘ x 6° Steel Rotary Vacuum Precoat Filter. 
U.S. 200 sq. ft. 304 $.S. Auto-Jet Filter. 
Oliver 5’3*" x 8’ Steel Rotary Vacuum, vaportite 


jousing. 
18x12" 316 $.S. Rotary Vacuum Filter with 
pumps and piping. 
Oliver 3’ x 2’ 347 es. Rotary Vacuum Filter. 
Feinc 5‘x6‘ Stainless Steel Rotary Vacuum Filter. 
#10 Sweetland Filters, 27 leaves, 4 centers, 


25@ sq. ft. OR VERS 


Buflovak Vacuum Shelf with 20—60’’x80” shelves. 

4 dia. 304 SS 4 oo. 

Devine Vacuum Shelf with 19—59’’x78” shelves. 

Devine Vacuum Shelf with 10-—40’’x43” shelves. 

Buflovak 42°'x120", atmospheric double drum 
, complete. 

Devine 4’x9’, single drum, atmospheric. 

Buflovak 3’x10’ Rotary Vacuum er. 

Baker Perkins 5’6’’x6” Rotary Vacuum Dryer. 

Buflovak 5’ x 30’, 3’ x 7'6” Rotary Vacuum 
316 S.S. 

Louisville ey Steam Tube 6x25‘, 6’x50’. 

Lovisville 8’ Stainless Steel lined Rotary 


Dryers. 
Retary Dryers 34’’x30’, 4’x40’, 6'x50’,6’x60’, 
7’xB0', 8’x87’ 


, 8x87’. 
Trayler 30x18’ Stainless Steel Rotary Dryer. 
Link Belt, 7’5’‘x25’, 6'4°’x24", S.S. Louvre Dryers. 
Atmos. Tray Dryers, 16 shelves, 40°x24”’. 
P&S 10’ wide Apron Conveyor Dryer 48° long. 
MIXERS 


Da 
Baker Perkins 100 gal. 
Baker — #18 , 150 gal. jktd., Vac. 


Baker Perkins 50 gal. jacketed, double arm. 
Baker Perkins 10 gal. jktd. 304 SS Double arm. 
Day “Cincinnatus” double arm, 250 and 100 gal. 
Steel jacketed Powder Mixers, 225 and 350 cu. ft. 
Patterson 6’ dia. Conical Blender 15 HP. 

3’ dia. Simpson Intensive Mixer. 


MISCELLANEOUS 


Farrel Birmingham, 8” x 16”, 2 Roll Chrome 
Plated Mill. 
Mikro Pulverizers 1SH, 1S! and Bantam. 

Y2'x3’ porcelain lined Pebble Mill XP motor. 
Raymond 10’ dia. Single Whizzer Separator. 
Raymond 10” vert. mill 10 HP. 

Bantam Mikro Pulverizers, $.S. 

No. 1 Ball & Jewell Rotary Cutter. 
18 Cumberland Rotary Cutter. 

wenson Walker Continuous Crystallizers, 24’’x 
30 sections. 

5 one Sifters 40’’x120" single and double 


#22 Rotex Sifter 40''x56" double deck. 

#81 Day Roball Sifter 40’’x120’ single deck. 

Nash H6 Vacuum Pumps. 

Chiorimet Durimet and Duriron Centrifugal 
Pumps 112" to 6”. 

Partial List — Send for Complete Circular 
Ask About Our Rebuilding Services 
TEXAS OFFICE: 4101 San Jacinto Street 

4, Texas — Tel.: JAckson 6-1351 


BPI | auewent co, 
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EQUIPMENT SEARCHLIGHT . 


CHEMICAL EQUIPMENT DIVISION 
Proudly Presents 


Doce CHEMICAL PLANT 
LIQUIDATIONS 


FEATURING QUALITY EQUIPMENT 
ATTRACTIVE PRICES - IMMEDIATE REMOVAL 


Everett, Mass. 


Sharples C-27 Centrifuge 316 SS 
Eimco 4x2’ Rotary Vac. Filter 316SS 
SS Centrifix Eliminator 42”x12°6” 
Sparkler 33-D-12 Filter, 316 SS 
Sparkler 18-D-8 Filter, 316 SS 
B&P Ter Meer $32 Centrifuge 316 SS 
Swenson 24x20’ jkt. SS Crystallizers 
Stainless Condensers 50 to 3000 sq.ft. 
Absorber Column 18’x66’ Stainless 
Swenson Evaporator 425 sq.ft. Stainless 
Bubblecap Columns 7'x25’—8 trays; 
5‘x88’—35 trays: 3’x88’—35 trays 
Baker Perkins 18DIM 300 gal. Mixer 
100 Stainless Steel Tanks with and 
without agitators 500 to 21000 gal. 
100 Steel Tanks 1000 to 350.000 gal. 
Lummus Stills 4 Million BTU 
11°6"x34’ Crude Still, welded 
Petro-Chem Furnaces, 9:7; & 2 MM/BTU 
Penna. SX13 Hammermills, 400 HP 
Heil Patterson Crushers, 100 HP 
Koppers 36”x42” —2 Roll Crushers 
10,000ft Trough Conveyor 30”: 36”: 42” 
Stainless Centrif. Pumps 2”x2” to 6x5” 
Sturtevant 6x4” Lab. Roll Crusher 
Sturtevant 6"x5" Lab. Jaw Crusher 
Screens 4’x6°6"—1 Deck; 5’x8’6’-3 Deck 
Patterson Uni-Power Drives 1 to 20 HP 
G.E. 750 KW Motor Generator Sets 
Centrif. Blowers 23M: 29M: 50M, CFM 
INSTRUMENTS — COMPRESSORS — 
CRANES — STEEL AND STAINLESS 
VALVES, TUBING & PIPE — BUCKET 
ELEVATORS — TRANSFORMERS — 
MOTORS — REDUCERS — VIBRATORS 
—TROMMEL SCREENS—WEIGHTOM- 
ETERS—COKE OVENS—UNLOADING 
TOWERS—BARBER GREENE PORT- 
ABLE LOADERS — CAR SHAKERS — 
SKIP HOISTS—STEEL BINS—STRUC- 
TURAL STEEL etc., etc. 





Jersey City, N. J. 


A. O. Smith 3’x78’ Inconel Clad Tower. 
inconel plates, 750 PSI 
Foster Wheeler Dowtherm Boiler. 

2.2 MM/BTU/HR. 150 PSI, 650°F. 
Kemp Inert Gas Producer. 1000 SCFH 
Stainless Stee] Pressure Vessels 150 to 

2500 gal.; 75 to 125 PSI 
Stainless Steel Tanks 200 to 750 gal. 
Steel Pressure Vessels 300 to 4000 gal. 

40 to 115 PSI. 

Steel Tanks, 5000 to 12000 gal. 
2’x20° Stainless Deaerators 
Stainless Steel Heat Exchangers—68, 

136, 235, 350. 650. 1000, 2300 sq. ft. 
Brown Fintube Exchangers, size 182020 
Stainless Steel Pumps 20 to 325 GPM 
Union Triplex Pumps 18 GPM @ 2000 PSi 

Stainless Steel 
LR. 5x4" Type ER1, Compressor, 5 HP 
Westinghouse 442”x5” Compressor 15 HP 
Stainless Steel Valves, Tubing & Pipe 


INSTRUMENTS— TRANSFORMERS 
MOTORS—STRUCTURAL STEEL 


FROM STOCK 


#5057 Raymond 5 Roll Hi-Side Mill 

#3036 Raymond 3 Roll Hi-Side Mill 

Rotary Kilns 8’x60’; 8'x115'; 4’x30’ 

Rote Louvre Dryers 1106-36; 705-25: 
STAINLESS 604-24; 310-16; 207-10 

Traylor 8’x1l1‘ Ball Mill, Stee] Lined 

Tolhurst 40” SS Centerslung Centrif. 

Buflovak Shelf Dryer 18-42"x42” 
shelves 

Shriver 30”x30" Filters 36 P&F 1” cake 

Sweetland #7 & #12 Filters 

6x29’ Column 347 SS 20 tray 

Screens 60x84"; 40”x84"; 30°x96” SS 


Y,ON TERMS! 


DORRCO THICKENER 


60’ diameter x 35° high 3 tray. Complete 
with motor and drive. 


Excellent condition. 
PRICED TO SELL 


CIRCLE K ON READER SERVICE CARD 





Searchlight Equipment 


Locating Service 


This service is aimed at helping you the 
reader of “SEARCHLIGHT”, to locate Sur- 
plus new and used equipment not currently 
advertised. (This service is for USER-BUYERS 
only.) No charge or obligation. 


How to use: Check the dealer ads to see if 
what you want is not currently advertised. 
If not, send us the specifications of the 
equipment wanted on the coupon below, 
or on your own company letterhead to: 


Searchlight Equipment 
Locating Service 
Classified Advertising Division 

Chemical Engineering 

P.O. BOX 12, N.Y. 36, N.Y. 

Your requirements will be brought promptly 
to the attention of the equipment dealers 


advertising in this section. You will receive 
replies directly from them. 





Searchlight Equipment Locating Service 
Classified Advertising Division 
CHEMICAL ENGINEERING 


P.O. Box 12, N. Y. 36, N. Y. 


Please help us locate the following: 


CALL — WRITE — WIRE 
Catalogs Now Being Prepared 


HEAT & POWER CO., in. 


60 East 42nd Street, New York 17, N. Y. Murray Hill 7-5280 
306 Thompson Blidg., Tulsa 3, Okia. Diamond 3-4890 
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MODERN U 
REBUILT ‘ 
MACHINERY ss 


Baker Perkins, Day, W. & P. Heavy Duty 
Mixers, 5 to 150 gal. caps., Jacketed and 
Unjacketed. 

. H. Day and Baily Dry Powder Mixers, 25 
lb. to 2000 Ib. capacities. 

Stokes 90-D Automatic Stainless Steel Tube 
tena SAVE TIME and MONEY 

Pneumatic Scale High Speed Automatic Car- 
toning Line with Feeder, Bottom Sealer, 


Top Sealer, Wax Liner, interconnecting con- e 
aed with READY FMC EQUIPMENT! 
= 


Standard Knapp, A-B-C, Ferguson and Ceco 
Case Sealers. 
WRAPPERS: Package Machinery, Hayssen, 
Hudson Sharp, Battle Creek, Scandia, Wrap- SAVE 
" King, =“ , and m oe ae. es 
cating Pans—all sizes, including PE or 
38” and 42”. $10,000 
Colton 6 ft. diameter Stainless Steel Pan. 
Stokes & Smith Models G1, G2, HG84, HG87 on This 
i and ter a Powder Fillers. 
aymond “O” Pulverizer. 
Mikro Pulverizers, Bantam, ISH, 2TH, 3TH STURTEVANT 
all , RECENT PURCHASES 


Fitzpatrick Stainl Steel C ters. . 
14 S/S Reactors, 500 Gal 5’x5’; Stainless 


Complete Details and Quotations with Rake Agitators 
Available on Request 6 Stokes Self Contained 150 Ton Steel 
Molding Presses 


UNION STANDARD EQUIPMENT CO. with 40 HP motors “* | MICRONIZER 


2 Sharples $/S Super-D-Canters Z 
318-322 Lafayette St. 167 No. May St. $/$ Lab. Drum Dryer 8x11" No. 30 with 
New York 12, N. Y. Chicago 7, Illinois Baker Perkins 5 Gal. Dbi. Arm accessories 
CAnal 6-5333 SEely 3-7845 Mixer Model UNE #7; — 


Cover. Others up to 300 Gal. 
CIRCLE L ON READER SERVICE CARD FIRST COME! 


capacity 

DIESEL LOCOMOTIVES & CRANES MILLS—GRINDERS—PULVERIZERS 

A me pe OR RR E.G oh Abbe Jacketed Stee! Ball Mills, 42” x 36” with charge of balls. 
PLANT EQUIPMENT International Porcelain Lined, Ball Mill 8’ x 8’; 50 HP Motor. 

4’ Telsmith TY Gyratory Crusher Patterson Jacketed Ball Mill, 54 x 42”; good for Vacuum. 
Wo. $000 Dixie Mogul Hammermit a Mikro Pulverizers; up to No. 4’s. Mikro SS Atomizers Model 5 & 6. 
No. | Sturtevant Rotary Fine Reduction Te nee Fitzpatrick C ting Mills, Stainless Steel; Models C, D, K. 

72” x Madson ey rede Williams Hammer Mills to 16” x 48”. Raymond Imp Mills; many models. 
Williams Ring Roll Lab Mills, 3 Roll. 10” x 3”; complete. 


¢ Dump Cars 
acd ditches Ge on Swent i Ball Tube Mil oe. American Ring Roll Crusher with 30” x 33’ Throat 50 HP Motor. 


9 &7 

mx it i z ire vil ius” REACTORS AND PRESSURE VESSELS 
x 36”, 30” x 36’, 48” x ; Nickel Clad Reactor; 7’ x 11’6”; Manhole; Jacketed and Agitated. 
Lancaster Stainless Lined Rotary Reactor; 50’ x 17'4”; Jktd.; 300 PSI. 
"x70" 4 Mojonnier Stainless Steel Vacuum Pans; 3’ x 10’; 6’ x 12’. 

ox 7 Boca 3 Stainless Steel Vertical Pressure Vessels 42” x 10’; Dished Heads. 
ube Dryer. 54” a A 2 MONEL REACTORS; 2800 Gal. 6’8” x 13’; 175 ASME Jktd. & Internal. 
Struthers Wells Stainless Drum Dryers; 5’ x 10’ and 5’ x 4’ Complete. 
Sparkler Stainless Steel, Lithcote Lined Filter; 500 sq. ft. 
‘ob Ames 300 HP Automatic Boiler; ASME 1956; No. 6 Oil Fired. 
Soon case ah, Soon’s. i Compressors oe Struthers Wells Type 316 Stainless Steel Jktd. & Agt. Reactors 2000 Gal. 
a, CFM Sly Dust Cot Stainless Steel Heavy Duty Pressure Tanks; 850 Gal. with Agitators. 
a ee ee Piling. Pinon 9 Devine Vacuum > Arar th Dryers from Lab. Size to No. 36 Double Door. 


WANT BUY DRYERS — KILNS — CRUSHERS 

— DRYERS AND EVAPORATORS 

Stainless Lined Rotory Dryer; 50” x 20’; Stokes Rot. Jktd. 34” x 10’. 
Double Drum Dryers by Buffalo & other makers 28” x 60” to 40” x 120”. 
SPECIAL Zaremba Double Effect INCONEL Evaporator with Calandria; 430 sq. ft. 
Stainless Lined Rotary Counter Current Atoms. Dryer 50” x 20’. 
“a 

BUFFALO 32” x 90” Pittsburgh Lectro Dryers; Models BAC Size 25; BWC Size 3500. 


DOUBLE DRUM DRYER Bowen Stainless Laboratory Spray Dryer; 30” x 32”. 


SEND FOR LISTINGS Multi Pass Jacketed 12” Screw Conveyor; 4 Sections 10’ S/S Troughs. 


STEIN EQUIPMENT CO. FILTERS AND FILTER PRESSES 


107-—6th si cog —e 18, W. Y. Shriver and Sperry Filter Presses to 42” Cast Iron, Stainless, Ni-Resist, Aluminum. 
Oliver Continuous Rotary Panel Type Vacuum Filters; 8’ x 8’ and 8’ x 10’. 
CIRCLE N_ON READER SERVICE CARD Feinc String Type Rotary Vacuum Filters 3’ x 1’, 6’ x 6’ & 8’ x 10’; Stainless contacts. 
FOR SALE Bird Young Rotary Vacuum Filter, 4’ x 4’. Sweetland Pressure Filters No. 2 to 12. 
Enzinger Vertical Stainless Pressure Filter; 18” x 26”; ASME; 24 sq. ft. 


BAKER PERKINS MIXER Stainless Nutsche Type Filter 6’ dia. x 2’. Bowser Filter w/Pump; 2000 GPH; 69 sq. ft. 


“Unidor” Type-Size 14 DUM SEND FOR LATEST 1960 ISSUE OF “FIRST FACTS” 
Working Capacity—5 Cu. Ft. 


re FIRST MACHINERY CORP, 


CIRCLE O ON READER SERVICE CARD 
209-289 TENTH STREET, BROOKLYN 15, N. Y. 
ECH SPECIAL PARKING ON THE PREMISES 
Abbe Eng. keted 5° x 6’ Ball Mill, e 
calannerantpes cell: SALONS OR PHONE: STerling 8-4672 
‘. an HOUSE, INC. 
WI ooklyn 32, N. Y. 
a 8- PS ae - 
20 A A, RS ER ETI 
CIRCLE P ON READER SERVICE CARD 
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ANOTHER 
PERRY 


PRESSURE LEAF FILTERS 
1—Sparkler 3¢33-S-17, T304 SS, 91 sq. ft., w/scavenger 
1—Sparkler #:33-S-7, T304 SS, w/scavenger 
2—Sweetland #12, (24)—36” dia. leaves, 336 sq. ft. 


6—Shriver 48” Cast Iron P.&F. filter presses, 50, 48, & 
40 chambers, hydraulic closure 


EVAPORATORS—COOKERS 
HEAT EXCHANGERS-—STILLS 
2—Quadruple-effect evaporators, calandria type, 

4050 sq. ft., cast iron bodies & copper tubes. With 
1230 sq. ft. horizontal copper preheaters, & 2450 
sq. ft. finishing pans. Total 19,900 sq. ft. each 

evaporator. 


7—Ansonia 691 sq. ft. horiz. dbl. pipe coolers, copper 
inner tubes, steel outer tubes. 


8—American 654 sq. ft. spiral steel heat exchangers. 


18—Tubular heat exchangers, copper tubes, 1500, 1350, 
1130, 637, 380, 290, 184, 176, 156 sq. ft. 


2—Acme 96” dia. x 44’ high copper beer-still columns, 
(20) perforated & (4) bubble cap trays. 


5—Leader 96” dia. steel rectifying columns, 44’ & 51’ 
high, bubble cap trays. 


2—9500 gal. horiz. cookers, 9 x 20’, agit. 
2—Horiz. steel precookers, 6’ 6” dia. x 25’ long. 


Plant & Real 
Estate For Lease 





LIQUIDATION 


$8,000,000 ALCOHOL PLANT 
OMAHA, NEBRASKA 


MAJOR ITEMS 


DRYERS 
12—Buflovak 42” x 120” double drum, ASME 160+ 
2—Bonnet 7’ x 60’ rotary hot-air, ¥e” shell 
2—Bonnet 6’ x 52’ rotary hot-air, 5/16” shell 


6—Davenport #2A dewatering presses 
3—Davenport #+1A dewatering presses 
2—French Oil Screw Presses, 60 HP, 300 PSI 


PULVERIZERS—GRINDERS 
6—Forster #8 hammermills, 100 HP 
4—Forster +6 hammermills, 75 HP 
8—Nordyke & Marmon roller mills, 2-rolls; 10 x 36, 
10 x 42, 30 & 20 HP 
1—Stedman 36”, 3-row cage mill disintegrator 
4—Western “Bearcat” hammermills 
2—Allis-Chalmers Interplane grinders. 
1—Prater “blue-streak” hammermill, 30 HP. 
1—"Jay Bee” +4 hammermill, 75 HP. 


SCALES 
4—Wallace & Tiernan auto. bulk handling scales, elec. 
operated, capacity to 2000#/min. 
4—Fairbanks tank scales, to 75,000# capacity 
20—Scales, dial, beam, etc., all sizes. Also track scales, 
truck scales, etc. 


MISCELLANEOUS 
250—Steel pumps, 1” to 12”, 1 HP to 150 HP. 
200—Steel tanks & bins, all sizes & types. 
100—Steel & stainless steel screw conveyors, to 161’ long. 
12—300 amp. welders, elec. & gasoline drive. 


Hundreds of Items 
Too Numerous 


PAPAL AS 


4—Lightnin’ #:SAG-2500 S.E. agit., 18” dia. prop., 
25 HP TEFC motor. 
9—Davenport 5’ x 25’ inclined “slope” dewatering 
screens, copper paddles, gearhead drive. 
8—Allis-Chalmers Degerminators. 
6000 HP—TEFC motors, 3/60/220-440/, up to 150 HP. 


To List! 


Rail, Truck & 
Barge Facilities 


Send for Circulars & 
Detailed Information 








_wowowoeoweevrevwevevwvwwweewetqt 


20—Steam turbine, up to 150 HP. 
Phone POplar 3-3505 


ra E rn RY EQUIPMENT CORPORATION 


1413-21 N. SIXTH ST. PHILADELPHIA 22, PA. 
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AMERICA’S 
LARGEST STOCK 


ROTARY DRYERS & KILNS 


3—10’ x 78’ National rot. dryers, ¥%4” shell with indirect 
heat center, tube, 200 HP drive, fan, etc. 

1—10’ x 11’ x 175’ Vulcan Kiln, 13/16” shell, 2-tire 

2—8'-8” x 70’ Hardinge #XA-18 dryers, ¥e” welded 

1—8’ x 60’ Davenport rotary dryers, 7%" welded 

1—8’ x 60’ Consol.-Western Kiln, V2’ welded shell 

3—8’ x 40’ Stearns-Roger dryers, 2” shell 

1—7'-6" x 62' rotary kiln, V2" welded 

1—7' x 70’ Louisville rotary cooler, 2” welded 

2—7' x 60’ Bonnet rotary dryers, ¥e” shell 

1—7' x 50’ Allis-Chalmers dryer, ¥” shall 

1—6’ x 7’ x 100’ rotary Kiln, 2” shell, 2-tire 

2—6' x 52’ Bonnet rotary dryers, 3°,” shell 

1—6’ x 50’ Louisville rot. steam-tube dryer 

1—6’ x 25’ Louisville rot. steam-tube dryer 

1—6’-4” x 18’ Link-Belt 3604-18 Roto-Louvre 

1—5’-6” x 30’ rotary dryer, ¥” shell 

2—4'-9”" x 32’ rotary dryers, ¥e” shell 

1—4’-6” x 40’ Ruggles-Coles rotary dryer 

1—4’ x 30’ Hardinge rot. steam-tube dryer 

1—3’-10” x 20’ Link-Belt #£310-20 Roto-Louvre 

1—3’ x 23’ Standard rotary dryer, 4" welded shell 

1—3’ x 15’ Bartlett dryer, Everdur shell 

1—3’ x 10’ rotary stainless steel dryer 

2—2' x 9 rotary perf. shell dryers 

1—1’ x 8’ rotary stainless steel dryer 


SEND FOR “DRYER” CIRCULAR #860A 


RECENT STOCK PURCHASES 


1—Stokes model #R single punch tablet press 

1—#6 Mikro Atomizer, all stainless steel 

2—#3TH Mikro Pulverizers, stirrup hammers 

1—Raymond 50”, 5-roller hi-side mill 

1—J. H. Day #8, 150 gal. sigma blade Cinc. mixer 

2—J. H. Day #5, 75 gal. sigma blade Cinc. mixers 

1—Buflovak 110 sq. ft. Vacuum shelf dryer 

1—Buflovak 98 sq. ft. Vacuum shelf dryer 

1—Patterson 6’ x 10’ pebble mill, porcelain lined, 
jacketed. 

1—Baker-Perkins #15-UUMM, 100 gal. dispersion 
blade jacketed mixer, cored blades, 100 HP 
XP drive, compression cover. 

2—Hardinge 7’ x 36” conical pebble mills 

1—Bird 32” x 50” T316 SS horiz. cent. 

1—A.T.&M. 12” dia. susp. cent., T304 SS, perf. 

1—Tolhurst 48” dia. sus. cent., T304 SS, perf. 

22—Sharples +AS-16V super centrifugals, sludge 

disch. frame, Inconel, 3 HP. 











CLOSING OUT! 


CHEMICAL PLANT—ORANGE, TEXAS 
TYPE 316 STAINLESS STEEL EQUIP. 


1—Struthers-Wells T316 SS 3500 gal. jkt. reactor, agit. 
1—Struthers-Wells T316 SS 630 sq. ft. calandria type 
single-effect evap., 2’ OD 1316 SS tubes 
2—Sharples #C-20 Super-D-Hydrators, T316 SS 
1—Sharples #16-P Super-cent., T304 SS 
1—Vulcan 110” dia. T316 SS bubble-cap scrubber 
column, 13’ high, 10 trays 
1—Vulcan 96” dia. T316 SS bubble-cap column, 37’ 
high, 30 trays 
1—Vulcan 72” dia. copper bubble-cap column, 46’-10” 
high, 40 trays—-VACUUM 
1—Vulcan 60” dia. T1316 SS bubble-cap scrubber 
column, 13’ high, 10 trays 
3—Worthington 160 ton steam-jet vacuum refrigera- 
tion units, with baro. cond., etc. 
2—Read 1800 cu. ft. T304 SS weigh hoppers, on scales, 
with shaker-conveyors, etc. 
2—Bucket elevators, T304 SS, 5” x 3%” T1304 SS 
buckets on T304 SS chain: 60’, 41’ high ¢/c 
2—18,000 gal. Aluminum tanks; 12’ dia. x 31’ OAH 
2—American T316 SS blowers, 5600 cfm, 50 HP 
2—Buffalo T316 SS blowers, 2330 cfm, 60 HP 
1—1200 gal. horiz. steel still kettle, 5’ x 8’, 5¥¢” shell 
& dished heads, 320 sq. ft. int. coil 
1—1960 sq. ft. T316 SS heat exchanger, 1” OD tubes 
2—1450 sq. ft. T316 SS heat exchangers, 1” OD tubes 
6—1400 sq. ft. T316 SS heat exchangers, 2” OD tubes 
5—800 sq. ft. T316 SS heat exchangers, 4%” OD tubes 
1—800 sq. ft. T316 SS heat exchanger, 1” OD tubes 
1—730 sq. ft. T316 SS heat exchanger, 1” OD tubes 
19—T316 SS tubular heat exchangers: 510, 427, 410, 
400, 390, 290, 277, 264, 250, 125, 54, 52, 50, 
47 sq. ft. 
1—Otis 5000+ cap. elec. frt. elevator, 40’ lift 
4—Ing.-Rand #5HC, 6” x 5” T316 SS cent. pumps 
3—LaBour self-priming T316 SS pumps; #15, 10 


TYPE 316 STAINLESS STEEL TANKS 
3—2750 gal. vert., 7’ x 8’, 4” shell & dished heads. 
2—2300 gal. vert., 7’ x 8’, Ya” shell, *” dished top, 

5%” at bottom. Paddle agit., 60 sq. ft. coil. 
4—2250 gal. vert., 7’ x 6’-3”, vert., dished heads. 
1—2100 gal. vert., 6’ x 9-10”, open top, cone bottom. 
1—1900 gal. vert., 6’ x 8’, ¥%” shell & dished heads— 

VACUUM. 

6—685 gal. vert., 3’ x 13’, 120 sq. ft., int. coil. 
15—100 gal. separator tanks, cone bottoms, 20# WP. 
30—T316 SS tanks, 18 to 200 gal. 


SEND FOR CIRCULAR #1259A 











u E R RY EQUIPMENT CORPORATION 


Phone POplar 3-3505 
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LIQUIDATING 


10 MILLION 
DOLLAR 


CHEMICAL 
PLANT 


NORTH JERSEY 
AREA 


TYPE 316 
STAINLESS STEEL 
“The Gelb Liquidator” EQUIPMENT 
By Popular Demand . . . This GELB GIRL was selected to announce all 
GELB liquidations for 1960. If you have a plant or any equipment that 


you would like to handle with her . . . just give her a buzz... at 
MUrdock 6-4900. 


1—2600 gals. type 316 SS vertical vacuum receiver 


4—Vert. type 316 SS activated carbon absorbers, 5‘4” dia. x 16’ 


1—Struthers Wells 75 gal. type 316 SS, 500# pressure vessel. 
ASME code National Board 
2—Aluminum horizontal 5000 gal. storage tanks 


af€ 


U.S. HIGHWAY 22, UNION, N. J. 


FOR “IMPOSSIBLE” BUDGETS 


2—Rubber lined horiz. storage tanks, 5500 gals. working pres- 
sure 45# 
6—Rubber lined vertical storage tanks, 4500 gals. working pres- 
sure 45# 
2—Rubber lined vertical storage tanks 2500 gals. working pres- 
sure 45# 
4—Type 316 SS packed columns, 18” x 11 7%", working pres- 
sure 45# 
2—Buflovak type 316 SS jacketed rotary vacuum dryers, 5’ x 
30’, complete with 25 HP explosion proof motors and drives 
3—Type 316 SS Ter-Meer continuous type centrifuges, 4’ dia. 
bowls, complete with motors 
3—Readco stainless steel] horizontal blenders, 450 cu. ft., work- 
ing capacity, complete with 75 HP motors. 
3—Mikro Model 3TH stainless steel pulverizers, complete with 
40 HP explosion proof motors. 
3—Nash Model TS-12, vacuum pumps, with motors 
5—American type 316 SS blowers, Model MD, size 27” 
1—Fuller type 316 SS, airveying system 
1—Aldrich Groff type 316 SS hydraulic triples pumps. size 2%" 
x 4” at 500 psi 
100—Stainless steel centrifugal pumps, all makes and sizes 
2—Powell type 316 SS. 10” hyd. oper.. flanged and gate valves 
2—Tyler type 38 tandem SS Hum - - mer screens, size 42” x 9'8" 
3—Williams type 316 SS hammermills with 100 HP motors 
3—200 gals. type 316 SS jacketed kettles 
500 Tons of type 316 SS pipe, fittings, and valves, from 2" to 6” 
500 tons of structural steel. 
50—Stainless steel and aluminum hoppers, all sizes. 


ke R. G E [B & SONS, INC. 1): 


MUrovock 6-4900 





LINK-BELT ROTO-LOUVER DRYER 


Model 2705-24, 7’-5” 0.D. x 24’ long. Complete 
w/6,000,000 BTU per hour gas burner air supply 
& blower & Clarage fan for heater air 


AAA MACHINERY & EQUIPMENT CO. 


3—Raymond #1 Automatic Pulverizers 
complete with 56 Whizzer Separa- 
tors 

2—Raymond 4 and 5 Roll Mills. High 
side completely equipped 

3—Downington 52 sq ft type 316 SS 
Shell and Tube Heat Exchangers 

9—Lee 150 gallon Stainless Steel Steam 
Jacketed Kettles 


For immediate quote 











COMPRESSORS 


No better values at any price 
1500 PSI 61/4-3%4-1%x7 CP. TCB3 
PSI Fa ar 11/16x9 If E83 


C 50 
ing. ES, CP & Joy 
! (s¢xt2e Norwalk TRS-4T 
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1050 CF si CRE 
1665 CFM (actual) 100 Psi 0300- 300H Fuller 


AMERICAN AIR COMPRESSOR CORP. 
Chem. Road, North Bergen, N.J. UNion 5-1397 








1—J. H. Day 75 gallon Sigma Mixer. 
Imperial type, power tilt 

2—6 x 50 Rotary Dryers 42” shell, with 
motors, fans and cyclones 

7—Sparkler Filters. Models 1404, 17-6 
and 17-12 with pumps 

2—Tolhurst 48” diameter Perf. Basket 
Centrifuges with 2 speed motor, 
brake and plow 


wire or phone collect—GA 1-1380 





Lee 300 ga! jacketed angel SS. 
g0 gal SS autoclaves, 500 . 
Stokes 18” * 42", 2V2' * 
dryers. 
10 cu ft 


rot vac 


blender. 


ERY CORP. 
HY-9-7200 


$$ double cone 


a. PROCESS MACHIN 


AL & 
CHEMIC yn 15, 4.Y. 


50-52 9th St., Brook! 








t. CR- 
10900 Cedar yh Cleveland 6, Ohio 
Sw 1-3900 
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TAINLESS STEEL TANKS 


24” x 45”, 10 gauge, 400 PSI, type 

304, 4" pipe thread each end. NEW, 

$300 value, $99.50. Size 81/2” x 18”, 

16 gauge, $14.50. Case of 8, $14.25, 

F.0.B. Baton Rouge, Louisiana. 
Iinois Mtg. & Supply Co. 
1829 S. State, Chicago 16, Illinois 
CIRCLE Z ON READER SERVICE CARD 








SPACE 
IS VALUABLE 


Too often you see idle ma- 
chinery occupying valuable 
floor space. Advertising 
space in the Searchlight Sec- 
tion is available to help you 
sell equipment you do not 
need. 
Write Today To: 
Classified Advertising 


Chemical Engineering 
P.O. Box 12, New York City 36, N. Y. 
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NO STRAIN, NO PAIN 
vith 00 BUDGET or PATIENCE 


CHEMICAL PROCESS 
EQUIPMENT 


2—Americon 42” x 120” double drum dryers, ASME, N.B., 
complete with drives and motors 
1—Buflovak twin drum, chrome dryer, 32” x 90”, com- 








plete 
3——Pfaudier stainless steel jacketed reactors, complete 
with impeller type agitators and drives, 3, 5, and 10 


gals. 
1—Pfaudler glass lined jacketed reactor, 100 gals., com- 
plete with impeller type agitator and drive. 


AUTOCLAVES, KETTLES AND REACTORS 

2—Piaudler glass lined 50 gal. jacketed reactors complete with 
anchor type agitators and drives 

1—Pfaudler glass lined 100 gal. jacketed reactor complete 
with anchor type agitator and drive 

2—Monel 2500 gal. jacketed autoclaves, 175# jacket. 175# 
internal pressure 

1—Struthers Wells type 316 SS jacketed reactor, 2000 gal., com- 
plete with agitator and drive 

2—2500 gal. stainless steel open top jacketed kettles 

1—Van Alst 250 gal. SS jacketed kettle. complete with SS 
column and condenser 

2—Blaw-Knox 600 gal. steel reactors, complete with double mo- 
tion agitators and drives, 50# jacket, 50# internal 


DRYERS 
1—Allis Chalmers SS 6’ x 50’ rotary dryer. complete 
10—Allis Chalmers rotary dryers, 6’ x 50’ and 7’ x 60’ 
3—Link Belt steel roto louver dryers, Modei 207-10, 310-16. 604-20 
1—Stokes Model 59DS steel rotary vacuum dryer, 5’ x 30’ 
2—Hersey SS rotary dryers, 3’ x 16’ and 18” x 116” 
1—Buflovak SS jacketed rotary vacuum dryers, 3’ x 15’ 
3—Buflovak steel jacketed rotary dryers, 3° x 15’, 5’ x 20’. 5’ x 35° 
1—Traylor 4‘ x 40° rotary dryer 
1—Western Precipitation Corp. S.S. pilot plant spray dryer, 
Type N-2 
1—Bowen SS pilot plant spray dryer 
FILTERS 
3—Dorrco rubber covered filters, 6’ x 2° 
12—Sweetland #12 filters with 72 SS leaves 
1—Niagara SS filter. Model 510-28 
1—Oliver type 316 SS rotary vacuum filter, 4’ x 5’ 
1—Oliver horizontal filter, 3’ 
1—GATX SS pilot plant filter, 2’ x 6” 
1—Oliver SS rotary vacuum pressure precoat filter, 5'3” x 8’ 
10—Shriver plate and frame filter presses, 12” x 42” 
1—Shriver aluminum 30” x 30” P&F filter press, 30 chambers 
CENTRIFUGES 
1—Fletcher 48” SS under-driven centrifuge, complete with per- 
forate basket and motor 
1—AT&M 48” SS suspended type centrifuge. complete with plow, 
motor and imperforate basket 
7—Western States 40” type 316 SS suspended type centrifuges 
complete with perforated baskets, plows and 40 HP motors. 
Year built 1953 
2—Fletcher 40” under driven rubber covered centrifuges with per- 
forate baskets and mot 
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1—Tolhurst 26” SS under-driven centrifuge complete with per- 
forate basket and motor 

2—AT&M type 316 SS suspended type centrifuges, complete with 
26” perforate baskets, plows and motors 

1—Sharples type 316 SS Super-D-Canter, Model PN-14 

4—Tolhurst 40” center slung rubber covered centrifuges, with 
perforate baskets and 


MIXERS 
1—Cleveland SS double cone blender, 85 cu. ft. complete with 
drive and motor 
2—Sturtevant #7 dustite rotary batch blenders, NEW 
1—Richmond Engineering type 316 SS 40 cu. ft. horizontal double 
ribbon blender 
15—Robirzsa type 304 SS horizontal blenders, 255 cu. ft. 
1—Baker Perkins Size 20, 2000 gal. double arm jacketed vacuum 
mixer with double naben blades 
1—Baker Perkins Size 16, Type UUEM, 150 gal. jacketed double 
arm dispersion type mixer, plete with comp jon cover 
and 100 HP motor 
2—Baker Perkins 20 gal. SS jacketed vacuum double arm mixers 
1—Stokes SS granulating mixer, Model 21 J 
MISCELLANEOUS 
1—Vulcan SS bubble cap column, 4’ x 25 plates 
1—Badger type 316 SS bubble cap column, 42” dia. with 11 trays 
1—Badger type 316 SS bubble cap column, 36” dia. with 8 trays 
4—Davis Engineering Carpenter 20 heat exchangers, 125 sq. ft., 
NEW 
1—Struthers Wells type 316 SS heat exchanger, 330 sq. ft. 
1—Condenser Service type 316 SS heat exchanger, 350 sq. ft. 
3—Badger type 316 SS heat exchangers, 500 and 600 sq. ft. 
1—Downington type 316 SS heat exchanger, 750 sq. ft. 
2—Swenson type 316 SS vacuum crystallizer, 3'6x12’, 2’x12’ 
3—Williams type 316 SS hammermills, Model AK 
1—Sprout Waldron Model 501-D pelleter 
1—Ross 6” x 14”, 3 roll paint mill, complete 
1—Stokes #412F vacuum pump. complete 














1—Banbury #1 mixer, chrome plated rotors, with 50 HP 
motor. 

1—Robinson SS 125 cu. ft. horiz. double ribbon blender 

1—Griscom Russell Stainless steel heat exchanger, 








tudor SS rotary vacuum precoat filter, 3’ x 2’ 
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NO 
PIPE COILS 


(o} —7 4 Be 


PARIEUEOIL 


Get faster, more uni- 

form, more efficient 

hezting or cooling 

with DEAN PANEL- 

COIL. Easier instal- 

lation. Takes less 

room. Weighs less. 

Longer service life 

even under corrosive conditions. Straight 
or curved Panelcoil sections available to 
fit any surface. 


Dean Panelcoil formed by 
welding two sheets of metal 
together, with one or both 
sheets embossed. to form 
leakproof integral flow 
channels for steam, re- 
frigerant, etc. 

Latest Dota Sheet 15-60 
Series and prices sent on 
request. 


DEAN PRODUCTS, INC. 
1039 Dean St., Brooklyn 38, N. Y. 
DEAN) STerling 9-5400 


Backed by 25 Years of Panel Coil Manufacturing 
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the MODERN METHOD 
of Transporting Compressed Gases 
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gas supply TRAILERS 


(just foe You 


MANIFOLD & CONTROLS — for YOUR Gas and sad Requirements 


© CAPACITY — to meet YOUR Requirements 


© SAFETY — Cylinders, Safety Devices, Controls etc., All in accordance with ICC Requirements 


for YOUR Protection. 


© CHASSIS — by leading Chassis Manufacturers with Service Branches throughout the United 


States for YOUR Convenience. 


INDEPENDENT EvGl 
Se LOGY CG (fa cess DESIGNING 


RESEARCH 


? CoMPANY, Inc. 


CYLINDERS AND GAS PRODUCING EQUIPMENT 
ACETYLENE + OXYGEN - NITROGEN- ARGON 


O'FALLON 7, ILLINOIS 


October 
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“DAVENPORT” 
ROTARY HOT AIR DRYER 
5’-0" x 24/-0" 


Now in use — Finish drying whey powder 
(food product). Made from stainless steel. 
Finest for food processing. Second installa- 
tion in major Minnesota cheese plant. 


let our engineers consult with you on your Pressing, 
Drying and Cooling problems or send for our catalog 

7h" For quick reference consult your Chemical 
Engineering Catalog. 


DAVENTO iS yncumee Ane 


A DIVISION OF 
MIDDLE STATES 


CORPORATION Davenport, lowa, U.S.A. 


PRESSING DRYING 
and 
COOLING Equipment 


Continuous DeWatering 
Presses 


ROTARY DRYERS 
Steam Tube, Hot-Air 
and Direct Fire 


Atn ral osphe ric 
DRUM DRYERS 


ROTARY COOLERS 
Water and Air 








Ask for bulletin NV-3 Marsh tastnaant & Uelee be 





in 316 STAINLESS STEEL 


Throttle flow and throttle corrosion 

with this new valve series that 

gives you the superlative construc- 
tion of Marsh Needle Valves with the cor- 
rosion-resistance of 316 stainless steel. 

Here is a valve that gives you precision 
throttling and tight closure on pressures from 
a few pounds to 6000 psi. Wide temperature 
range, too—from minus 100°F. to plus 500°F. 
—as a result of the Marsh ‘‘Marpak”’ packing 
system utilizing precision moulded Teflon. 

New iv stainless series (series 1936) is 
identitied by blue handle. Sizes from %”" to 
1”; globe, angle, and panel mounted patterns. 
Marsh Needle Valves are also available in 416 stainless 


steel (identified by green handles) and in alloy steel 
(identified by yellow handles). 


MARSH INSTRUMENT COMPANY, aah 24, Skokie, lil. 
Division of poneets Oil and Gas Corporation 

. (Canada) Ltd., 8407 103rd St., Edmonton, Alberta 

Branch Plant, 1121 Rothwell’ St., Sect. 15, Houston, Texas 
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FOR HIGH ABRASION RESISTANCE 
U.S. ROYAL FILTER FABRICS 


ORLON row in NYLON 


O'S 8 3 F POLYPROPYLENE VEREI 
*Union Carbide’s Modacrylic Fiber **Eastman’s Modacrylic Fiber tDu Pont’s Acrylic Fiber 
Filter fabrics by U. S. Rubber, engineered to exacting service require- 
ments, provide more than extremely high resistance to abrasion. They 
offer maximum chemical and heat resistance, efficient cake retention- 
and-discharge properties. Write, wire or phone your specific require- 
ments to Industrial Textiles Department at the following sales offices: 


" PR AMBRE, * Ee iizaseats % 5 aes g SE 
Glendale, California | Chicago Heights, Illinois ‘New York 20, N. » A 
102 N. Brand Blvd. 2 P.O. Box 461 - 1230 Ave. of the Americas 
CHapman 5-5961 SKyline 4-3116 G Ciscle 7- 5000 


Textile Division 


US United States Rubber 
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BARNSTEAD DEMINERALIZERS 
FOR ALL INDUSTRIAL APPLICATIONS 


peer 


DESCRIBED IN NEW CATALOG #160 


This NEW 36-page Catalog features the complete line of Barnstead 
Mixed-Bed, Two-Bed, and Four-Bed Demineralizers with capacities of 
up to 2500 gallons per hour-and more... built to your specifications. 
A special section of interest to Nucleonic and Electronic engineers is 
devoted to Barnstead “Train” equipment which produces ultra pure 
water of 18,000,000 ohms resistance at 25° C. This Pure Water equip- 
ment connected in series also removes organics, inorganics, bacteria, 
gases, and submicroscopic particles down to 0.45 micron. Other sections 
are devoted to Barnstead Tin-Lined Piping, Fittings, Faucets, Purity 
Meters, Storage Tanks, Sand and Carbon Filters, Submicron® Filters, 
and other auxiliary equipment. 


Installation case histories of Barnstead “Pure Water Spe- 
cials” are also described and illustrated. Charts, specifica- 
tion drawings and actual on-job installations are detailed. 
Write for your copy of Catalog #160 Today! 


Marnstead 
STILL AND STERILIZER CO. 
4 Lanesville Terrace, Boston 31, Mass. 


PHILADELPHIA NEW YORK 
BRoadway 


BOSTON 
JAmaica 


2-8490 
CHICAGO 
ROgers Park 
-6173 
LOS ANGELES 
RYan 


WASHINGTON, 0.¢. 
District 


FIRST IN WATER PURIFICATION SINCE 1878 
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News from 


National Carbon Company 


NATIONAL 


Division of Union Carbide Corporation » 270 Park Avenue, New York 17, New York 


in Canada: Union Carbide Canada Limited, Toronto 








National Carbon Design 
Engineers expand your 
engineering force 


J. L. MILLER 

Design Engineer 
Mr. Miller graduated from Yale Uni- 
versity with a B.S. in Chemical Engi- 
neering and joined National Carbon 
Company in 1948. 

Since then, Mr. Miller has worked 
on applications of carbon, graphite 
and “Karbate” impervious graphite 
materials in corrosive services both in 
the field and in the laboratory. He has 
been particularly active in application 
engineering and development of 
graphite anodes for impressed current 
cathodic protection. 





SAVINGS ON MAINTENANCE COSTS 


Two typical reports show trouble- 
free service with “Karbate” imper- 
vious graphite pumps in chemically 
cleaning equipment. 

A petroleum company using a 
Type F centrifugal pump on its 
portable equipment cleaning rig 
reports, “We are very pleased with 
the performance of this equipment 
and would not hesitate to recom- 
mend its use to others for cleaning 
operations.” 

A chemical equipment cleaning 
company uses Type F centrifugal 
pumps for transferring muriatic 
acid from tank cars to storage tanks 
and from these tanks to trucks. 
‘“‘Karbate” impervious graphite 
pumps were installed here after 
attempts to move the acid by 
other methods were unsatisfactory. 
Maintenance on other corrosion- 
resistance lined pumps proved too 
costly. Twelve “Karbaie” imper- 
vious graphite pumps, one to each 
station, are handling this opera- 
tion with virtually no maintenance. 


300 


“KARBATE” EQUIPMENT USERS 
REALIZE MANY SAVINGS! 


Users of “Karbate” Impervious Graphite Equipment Report 
Saving: in Recovered Product...on Long Equipment Life... 
and on Maintenance Free Operations. 


ee 


A 20” “Karbate” Impervious Graphite Entrainment Separator in an Acid Vapor Line. 


SAVINGS IN RECOVERED PRODUCT 
After installing a 20” “Karbate” 
impervious graphite Type MV en- 
trainment separator on a spin bath 
evaporator, a major rayon producer 
recovered chemicals valued at ap- 
proximately $2800 a year. These 


savings paid the equipment cost in 
roughly a year. 

Based on the proved efficiency 
and savings in this installation, this 
company has purchased eleven 
additional units for use throughout 
its operations. 








SAVINGS ON LONG EQUIPMENT LIFE 
In 1951, a large pharmaceutical 
producer installed 10 “Karbate” 
Series 240A shell and tube heat 
exchangers to cool an organic slurry 
containing HCl. These exchangers 
have been in service for nine years, 
and are operating today with mini- 
mum maintenance. 

Each exchanger has twenty-four 
72’ long tubes, %” IL.D. x 1%” 
O.D. and operates as a single pass 
unit. 


10 “Karbate’” Series 240A Heat Exchangers 
cool an organic slurry containing HCI. 


“National’’, “Union Carbide”, ‘‘N’’ and Shield Device 


and “‘Karbate” are registered trade-marks for products of 


NATIONAL CARBON COMPANY 


UNION 
CARBIDE 
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Will your next Y-type compressor have all of these 


HIDDEN VALUES? 


Frankly, it won't! Twenty-four of the values contribute to Worthington Y-type 
compressor performance. The other is fictitious—to see if you know enough about 
compressor quality to identify it. See page 289 for the real fictitious feature. 

As you decide which 24 values are real, remember that they’re not the obvious 
characteristics that show up on pressure gauges or price tables. They are true 
“‘values”’ that reveal themselves in your maintenance records ten years hence— 
when you find out that “those Worthington’s are least expensive to run.” Next 
time you specify a compressor, please see your local Worthington representative. 
Worthington Corporation, Compressor and Engine Division, Buffalo, N.Y. 36-9 


WORTHINGTON 


~ 
PARCO-LUBRITING of 
COMPOSITION TEST OPTIC COMPARATOR MAGNAFLUX AND —_ wearing sur- 
determines constitu- is used to check con- MAGNAGLO inspec- faces completely 
ents of molten iron necting rod bolt tions are widely used eliminates most start- 
in each ladle before threads for uniform to expose surface im- up scuffing problems. 
any casting is poured. angles, lead and form. perfections. 





$1,000,000 ADDITION 
TO LABORATORY as- 
sures sound equip- 
ment designs based 
on actual research. 


3 2000 CRAFTSMEN, 


these units built by 
SELF-CLEANING OIL same men who design 
FILTER turns continu- and build large 5000 
ously to insure clean 


hp, 15,000 psi units. 
oil for pressure lubri- 


cating system. 


COUNTERWEIGHTED 
CRANKSHAFT elimi- 
nates vibration and 
insures a smoother 
operation. 


FAST SHIPMENT— 
two-stage 100-125 psi 
units are continuous- 
ly stocked items, for 
quick shipment. 


WATER-COOLED 
CRANKCASE keeps 
oil and compressor 
running gear at prop- 
er temperature 


ACCESSIBILITY — 
valves, packing and 
main parts are easily 
observed and reached 
by operators. 


BH HOW tail \4 


ig 
4 
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ASME DESIGN INTER- 
COOLER of straight 
tube construction ex- 
ternally mounted, is 
readily accessible. 


CAPACITY CONTROL 
by-pass unloading, 
cool-operating suc- 
tion valve unloaders, 
3 step or 5step option. 


INTEGRATED DIV. in- 
cludes foundry, man- 
ufacturing, sales, 
service and engineer- 
ing in one location. 


ae YS 


CHOICE OF DRIVE — 
Flange mounted, 
Multi-V belt or direct 
coupled with tapered 
shaft, easy mounting. 


ARTICULATED CON- 
NECTING ROD re- 
duces crankshaft 
length, reduces weight 
and gives fewer parts. 


DESTRUCTION TEST 
of complete com- 
pressor cylinders 
verifies engineers’ 
design calculations. 


FEATHER VALVE — 
industry’s preferred 
compressor valve—is 
efficient, quiet, and 
low in maintenance. 


SALES AND SERVICE 
INTEGRATION recog- 
nizes kinship of one 
to the other. One man 
administers both. 


HONING of connect- 
ing rod crankpin and 
crosshead pin ends 
results in tighter fits, 
no loose shells. 


PROFILOMETER in- 
spection of highly 
finished parts as- 
sures easy break-in 
and long life. 


ADJUSTABLE ROLLER 
MAIN BEARINGS fea- 
ture low friction losses 
which help to extend 
compressor life. 


PACKAGE UNIT 
shipped assembled — 
factory alignment un- 
changed and no field 
adjustment needed. 


REMOVABLE DOWEL 
locks piston rod to 
crosshead — prevents 
turning due to loos- 
ened crosshead nut. 


ULTRASONIC TEST — 
an advanced method 
of examining certain 
critical parts for in- 
ternal quality. 





FLUIDICS artwork 





from top to bottom... 


Pfaudler ““RA”’ 
Series Reactors 


The old “Pfaudlers” (R Series) that 
you re so familiar with are passing from 
the scene. 

In their place, we now offer you the 
all new “RA” Series Glasteel Reactors 
with many significant design improve- 
ments. 


Two New Drives. Starting at the top 
you'll find the TW drive on the 300 
through 1000 gallon reactors for power 
requirements to 15 H.P. The BH drive 
takes over on the 1500 gallon and larger 
sizes for power requirements to 60 H.P. 


Both drive designs are compact, 
easily installed and maintained. Very 
quiet, too — a difference that’s appre- 
ciated when operating a full line of 
reactors. 

Mirror Image Top Head. Next, note the 
equal number of nozzles on each half 
of the top head, placed symmetrically 
for ample freedom in piping. For ex- 
ample, you can feed two reactors from 


a single tee—one to the left, one to the 
right. 

And since there are no cumbersome 
drive supports, you have convenient 
access to manhole, observation window, 
nozzles, drives, baffles, dip pipe and 
mechanical seal. 

Offset Drain. Off the bottom head you 
get fast drainage, since the outlet has 
been offset from center to a position in 
the direct sweep-path of the agitator. 
Also, the outlet is in line with the top 
head manhole for convenient inspection. 


Corrosion Resistance. Of course, in- 
side there’s Glasteel 59. Excellent re- 
sistance to all acids (except HF) to 
350°F. and on to 450°F., depending 
on concentration. Mild alkalies at mod- 
erate temperatures are also permissible. 
Thermal shock resistance is up 30% 
over the “R” series. At a vessel tempera- 
ture of 250°F. your recommended safe 
temperature differential is now 260°F. 


Abrasion resistance has also been in- 
creased by 20%. Glasteel 59 is smooth 
—resists build-up of sticky products. As 
a result, you have high heat-transfer 
rates, increased product yield, fewer 
shutdowns for cleaning, and much 
longer service life. 

Stock Delivery. Standard “RA” Series 
Reactors range in size from 300 to 4000 
gallons. The 500, 750, 1000 and 2000 
gallon vessels, fully assembled with 
standard drives and agitation, are pre- 
stocked for two-week delivery from 
receipt of your order. 

Write for Specifications. New Bulletin 
No. 988 is now available. For your 
copy, write to our Pfaudler Division, 
Dept.CEB-100,Rochester 3, New York. 
FLUIDICS AROUND THE WORLD 
Pfaudler Permutit is a world-wide company 
with manufacturing plants in: Germany, 
Great Britain, Canada, Mexico and Japan, 
as well as four plants in the U. S. A. 


*FLUIDICS is the Pfaudler Permutit 
program that integrates knowledge, 
equipment and experience in solving 
problems involving fluids. 
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